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, ABSTRACT • ' ^ . 

Part of a sequential series of curriculum units in- 
environmental education for grades 4 through 12, this curriculum 
^uide focuses on environmental problems in the United States for 
eleventh grade . students. This unit is designe.d to make the studenf , 
aware .of how the problems qf the past Income critical problems of the 
present. Activities foster an examiilation of population, technology, 
pollution, environmental careers, and irtvolvement in an urban 
encounter field trip. The unit includes an overview, major concepts, 
behavioral ob;jectives*, a daily schedule, lesson plans for classroom 
activities and the field trip, career opportunities in environmental 
education, p^retest and posttest, and student and teacher evaluation. 
The unit is thfee- weeks long, multidisciplinary in nciture, and 
structured around student-centered activities in which emphasis is 
placed upon the study of the local environment. (Author/JE)' 
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. LTTTL?; ROCK Ein^I^^Or. CENTAL SDUCATIO'' PP^OJ.^CT 

■'A Ilultidlsclplinary and Direct Experience 
Approach to Teaching Environmental Education 



^ 



. The Little Rock Environmental Education Project is a Title III ESEA 
project designed to develop a sequential series of curriculum units in 
environmental education for srades 4 through' 12. Emphasis will be placed 
-upon a different area pf environnjental education in each curticulum unit 
as shOTfn below. 



' GPADE ^ 


Em^-OJUIEI^'TAL WIIT 


4 


Nature of the Environment 


5 


• 

Interaction in the Envii^oanient 


6 


s 

Man's Effects upon the Environment 


*7 


Types of Environments 




Types of Pollution 


*9 


Local and Sta'te Environmental Problems 


10 


Ecology 

< 


11 


U'. S. Environmental Problems 


12 


Science and Survival 



* Uill not be implemented until the 19^4-75 schdbl year. 



. Each curriculum unit, which will require three weeks of class time, 
will be multidisciolinary in nature and will be structured around student- 
centered activities in which emphasis will be placed upon the study of the 
local environment. One off-campus field trip will be included in each unit. 
Each curriculum unit will include the following components (a) an overviev; 
of the unit, (b) the maior concepts in the unit, (c) the behavioral object-, 
ives for the unit, (d) a daily schedule for the unit, (e) lesson plans for 
classroom activities and . the field triiJ, (f) career opportunities in ^ 
environmental education (g) pre-test and post test for unit, and (h) student 
and teacher evaluations of th^unit. 
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OVERVIEVI OF 



This three ^^eek unit is designed to make the student aware of how the 
probleins of the past became the critical problems of the present. Unless ^n 
informed public organizes and becoraes stewards of the environment, today's^ 
problems can only lead to disaster in \the future, 5. ' . ^ . . 

It is imp'erattve that each student feel 'a sense of responsibility for . 
his environment'. The topics for this unit introduce the student to 
conditions existing in his nation and his commurvLty. He will study how the 
increase in population and the advances in technology have contributed' to 
the ever incrgasing pollution problems. » He will study how our limited supply 
of natural res^ur-ces are being used and ^ssused and realize his own re- 
sponsibility in preservinp restoring and usin^ the environment T^isely. Old 
careers dealing with the environmant are bein^ reidentified and new careers 
in this field are emerpinr:* Tl>e student T'ill explore some of the different 
types o^" careers that deal with the environment and the job opportunities in 
each . 

To arouse the interest and concern 'of the students in, these problems, 
they must be made aware that 'the threats are seriJ>V3, the losses are critical, 
and the need for action is urgent. Student pleas for relevan^iy in education , 
can be dramatically satisfied in these lessons. ^That can be more relevant 
than their personal survival? Students must realize that there at'e differences 
of opinion on most environmental subjects therefore materials shorting 
different views will be presented. .Because of these ^contradictive points' . 
of vie^7, the^ student v/ill realize there, are no easy answers to environmental 
problems. - ^ 

Films 5 filmstrips, games and other resource materials will be 
available for this* study. During the unit one three-hour Urban Encounter 
field trip has been planned as well as one three-bour careers conference 
day. . = ' , 



< 
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MAJOR CONCEPTS PI' UNIT - ' 

1. "Our, earth is threatened and chail^gfed by our rapidly increasing human 
population • The most connnon result of overpopulation is that there are 
too many people for the available resources. 

2. ' Technology, the application of scientific knowledge to supply the • 

material needs of people^ is a major factor in our lives. It ^as- 
solved many problems but has als6 created many others. 

3. ' Pollution* i^ the unfavorable change in our environment; It is caxised 

v/hoUy, or largely as a by-product of man's actions. ^ 

4. natural resources are the natural v/ealth of a country (air., land, forests, 
minerals, water, etc.) ^ • ^ • 

5. All natural resources are finite. 

6. The;', complex problems facing, us cannot be handled without a sufficient ^ 
number of trained scientists, technicians, engineers and social 
scientists who have the knor-rledge and skills necessary ^ot rel'torinp * 
and u^intaining a desirable environment:, . / ^ - 

# 

7. Individual acts nust not violate the rights of na'ture oi man in order 
to improve" the quality of life for us and future generations. 



> 
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OVERALL BEHAVIORAL OBJECTIVES FOR UNIT • ' 

# » 

C6snltlve ; 

^ , f ' 

The student will recognize the inherent threat to jthe v7orld^s continued 
existence due to the rapidlj^ increasing population [^nd decreasing available 
r^ources, as measured by teacher made test, standardized test, and smalls 
group research activites. " \ ' . 

The student will analyze the ef f ects *of technological aevelopmerit upon man 
and the environment as measured by teacher observation, teacher made tests, 
field trips. and reseatch nuestions. 

The student uill analyze the increasing effects of pollution upon m^n and the 
environment as measured b3^t*<^-^Hici ol^scrvation, teacher made tests, field 
trips and r&so:\rch problems* 

The stuSent will analyze the development of the country through the use and 
misuse of natural resources as measured by teacher observation, teacher made 
tests and field trips. 

The student will analyze the j^rowlng need for "^sufficient number of trained 
personnel to solve environmental problems and to restore and maint^ain environ- 
mental quality as measured by teacher made tests, mapS, charts, graphs and 
participation in a careers conference day. 

The ^tiident will understand the physical and social responsibility he beats 
for the restoration, preservation and wise use of the; environment. 

Affec tive ' . * 

The student will value his knowledjpe of environmental problems ^s measured 
by teacher ^observation of parti,cipation in indivdual or group projects. 

The student will demonstrate his awareness of theneed for restoration and 
preservation. and wis^ use of the environment as measured by his attitudes 
and actions on campus . • > • . . V 

: . . ■ . >- • , 
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Suggested Procedures for Teaching Unit ^ 

v^- • ' v\ 

1. Organize your t:lass into three main ^i^y* groups: Population^Technology 
and Pollution, It will be necessary 'tj^ further divide each of these 
groups into three smaller proups. , J^wlNbf these subgroups will explore 
a different area of the main topic^j^-' 

2. Distribute the student studies ^nd ejiblain the purpose ^of the three 
week unit. Have the resource materials out so the students may s,ee and 
use them.^ - 

1* 

3. The resource materials are^ to used within the class period. If they 
are checked otit ov.emight be sure that they are returned to you before 
the first period* clasps the next day. 

4. Each suudent will participate in a three hour Urban Encounter. | Thi^ 
' field trip x/ill'come during the second vjeek of the study. You pill 

receive the field trip schedule for your classes before the unit^starts 
• at your school* \ 

5. Assign each student to be responsible for one part of the IT^rban 
Encounter Guide- . ! 




^6. During' the third week of study, -one day has been set aside as Careers 

Conference Day. Each student Will take part in the three hour conference. 
He V/ill receive' four copies of the Environmental Occuoational Analysis 
Guide to' be connleted foi/ each career speaker. 



7. For the showing of the films. Population and the American Youth (<50 minutes) 
^^^^ By the Highway and People ^Jhq(^ Fight Pollution (50 minutes) 
all classes meetitrg at the same hour will report*-to a designated place 
^nd roll will be checked there. 

8* The other tr^o film^ ^f^^ t)e Rotated among the classes. Tfeey ai*e short 
enougli that .perhaps Mo teachers will be able to use th^ in one class 
period. - ^ , 

9 

9. The Red wood controversy game i« to be assif^ed to your students. ,It will , 
be in the schedule for the first *we^k. Since each teache^^^^ill have only 
one game for all of their classes, the class presentation Will vary 
dtpring" the three week unit. To get things movlpp it would be adviseable 
to assif^n the Redwood Controversy to Period 1 on the first-day' for 
'presentation in class on Day 2. Then when Period 2 meets the second ;v 
day yoii can assign the Redwood Controversy for presentation on Day 3, 
etc. The ^^ame will be great for motivational purposes but its effective-- 
, ness v;ill not be lost^ even if it haa be to presented during the second 

. ^;eek. • ^ 

10. Check out ten copies of the text Problems of Democracy by T-riHiam 

DU Rw tddia ir xm^^^i^wi^Jlej^ytxj^nt^^ . Th ese- books o re n eeded, 'fei^— — ^ 

student resource material durinc^ the unit. 

« 

11. VJhen working, with your basic classes, it would probably be desirable to 
have tv/o days each for teacher- led discussion on nopulation, technology, 
"and pollution and then, have one day for^tudent presentation. 



f. SCHEDULE FOR U?IIT ■ ' 

• ' . 7 ■ 

ACTIVITY . ' 

<1) Give Pre-Test. 

(2) Distribute and give instructions for student 
sTudy sheets. , ^ 

✓ 

Teachers may choose from the follo^^ing activities; 

(1) Student research on environmental problems* 

(2) Show the film Environment . - . 

(3) Play "The Redwood Controversy' game. 

Show the film Population and the American Youth . 

(1) Discussion of Population and the American Youth film. 

(2) . Student research on environmental problems. 

Student research oq environmental problems. 
Student research on environmental problems. 

(1) Show film Clean Tcttti USA or Cycles . 

(2) Student research on environmental problems. 

(1) . Show film People T-Jho Fipht Pollution . ' 

(2) Shm f ilmstrip Beer Can b^ the Highway . ^ 

Urban Encounter Fi^ld Trip. 

(Tfie field trip will be scheduled during the sec€md 
week of the unit. Therefore,. individual cldss schedules 
will have to be adjusted depending upon the day that 
the class takes' the field trip.) 

S^tudent presentations on environmental problems. 

Student presentations on environmental problems. 

Careers Day Conference (3 hours). 

Review of the unit. 

\ 

(1) Give Post Test. 

(2) Stud^ *eval nation of the unit. 
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Background ..Information ; Population , Technology and Pollution 

Ralph Waldo Emerson, writing more than ^ centruy ago, succinctly 
predicted the present environmental crisis. iThe end of the world will 
be that it will eventually die of 'civilization." 

r* 

The fever increasiifig world population problem is one of the great concerns 
'of our day. Population growth must be controlled if people are to lead a, 
decent life. T7e must stop any further increase In popxilation and, if possible, 
reduce it. The urgency is immediate because the quality of the envlronijient 
is imperiled, out cities may become unhabitable, our countryside may b,e _ 
irretrievalSly blighted,' and our survival as a race, with any source of dignit;y , 
is threatened* The chances for present and future 'generations to enjoy 
"the good life' depend^^n 'the interplay of populatipn size and the rate of 
consumption of land, air, water an^ minerals and th^use that is made of 
resources' consumed. * 

As population increased, man's role shifted from food gatherer tp 
agriculturist, and finally to technological man. Industrialization -expanded 
in, the United States after 1850 because of the available natural reso\irces 
and the favorable political climate. The crux of the matter is that 
"progress'' - our technology and vast output of goods and services - produces , 
in increasing quanities the wastes that cause the pollution which* threaten 
us. Our dilemma is 'whether technological growth' can, be maintained without 
irreversibly polluting and depleting the resources upon Tjhich development 
and gro^;th depend. ' , . • , ' 

Uncontrolled population increase and unchecked technological growth 
have caused. pollution which is the great concern of out ^ay. Pollution is' , 
caused by people consuming resources and in this process turning them into 
V7aste. A major concern for today is the great increases in the pollution of 
our water, air, and land. The prpfilems of pollutio'n are so pervasive, .so ' 
intricately interrelated, so' quickly bringinp us t6 points pf no return in 
damage to the environment, that perhapk no solution can be found in time to • 
save us froiv disaster But Senator Gaylor. Nelson, writing as* an inhabitant" 
of this overcr^T7ded, polluted '^Spaceship Earth gives those who are 
sapprehensive about the future some hope when he said, "Ug are evolving; 3 nexj 
^ ethic* Mo longer do we consider ourselves sepatate form the environment or 
above it. We realize that we are p^irt of it, that we and nature are 
interdependent and that whatever affects the environment sooner or later 
effects^an." ' - " ' ^ ' . 
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ENVTOMTAL CIRCLE 

SH0W1H6 !«AJiY imS OT POLLUTION AND THE EFFECT ON THE TOTAL ENVIRONMENT ' 
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DECLARATION OF DEPENDEIiC^', 

I am a part of Nature . * ' . 

I m bound together \rLth all living things 

in air, in land, in water. 
My life depend^ "upon Nature - 
Upon*"'^tfea balance, upon its resources, 

and upon the continuity of both. 
To destroy them is to destroy ayself • 
As a member of the hiimah race 

% ■ 

I am responsible for its Survival. 
I AM PART OF NATURE. 
I WILL NOT DESTROY IT, ^ ^ 

Henry Gibson. 
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ACTIVIYY 1 : Population ' 

Purpose ; To help the student understand the consequences of unchecked 
population growth and its many effects on our quality of life, 

Behaviorar Objectives ' 

' The student xd:ll analyze charts, and diagrams that depict the increasing 
population .as measured by teacher observation of group p^rticipaGioru 

The student ;will read and analyze books and pamphlets donc^rning the 
population problems as measured by teacher observation, of small group 
interaction and reports made to the class, 



Materials Needed: 



^ Films 



"Population and the American Youth 
■ Environinent 




Pamphlets: • ' ^ 

' > More, The Injrerforces Betraeen Population, Economic, Gror/th and 

the Environment. 
Environment '. " . 
Syuops^Sj Viev;points ,of Social Issues" 

Socncs : 

Future Shock ..jf-v^.- 

People' An Intrp4tr^tion ta^^V Study of Population 
The Ponulgjfet^n Bomb • j 

1971, l?y2, 1973 EQ Index 
Overp^z^ulation: How Ilany Are Too llany? 
The World Population Dilemma 
The Environmental Handbook 
'Eco-fiction 
The Greening of America 



I lap 3 



Wall -map of Pulaski County showing the^ow^th of Little Rock, 
8 X 11 maps of City of Little Rock 
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Vocabiilary 1 



1, Arithmetic progression :, a fertes of numbers that increase by a constant 
number . ' 

2* Birtt> rate- the number of. births per thousand peoole per year in the 
/population 

• ♦ * * - 

3. 'Peath rate ; the number of deaths per thousand people per year 

4. Demogrophy ; the sdLenceof vital ^nd'social statistics as of the birth, 

^ death, diseases, marriages, etc of the population 

5. Doublinfr time : the number of years it takes' for a population to double 

6/ Geometric progression ;' a series^f numbers that increase by multiplying 
the previous number by a number 

7, Green Revolution ' a collection of changes that has produced an 

agricultural transformation resulting in increased food production 

'*^^^^?"g^^fe ^igration : immigration - emigration 

Optimum population the number of people the plobal environmEnt can 
I support comfortably 

10. Population shiftj movement of people from 6ne area to another, for 
example, rural area to urban area 

XI. Proliferation: to grow by rapid production of new parts, cells, buds 
or offspring ' ^ - 

12. ZPG"2ero Population Gro\7th t an international organization dedicated to 
educate and influence governments to supply services to people who 
- will, control and stabilize their oi-m population. 



Procedure: Assign each population sub-group one of the sets of questions 
to research and discuss. They will present their findings to 
the class during the thir^ v/eelc of the unit. 
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United States Environmental Problei^ 



Pop^ulation 



Research and Disqusfeion Questions 



Siib-GgQup One 

1. Identify Thomas Multhus. 

2. Discuss the Malthus' thesis:. 

1. Food is necessary for/ existancef of man. 

2. Passion betv/een the sexes is\ necessary . 

3. The power of population to increase is infinitely 
greater than the power^o prepuce sybsistance. 

4. Population increases/ geometrically 1, 2, 4 8> etc. 
Subsistence increas^ arthmetipally 1, 2,3, 4, 5, etc. 

3. KTiat is meant by geometric/ proo;resslJon? 
Consider- A student wJUshing to Tjfork in a drugstore for one month 
talks the^owner into giving him 1 penny for the first day^s work, 
2 pennies for the secotid day's TOrk, 4 pennies for the. third day's 
work, and so on, doubllng.'tlia ailount each day. The o\mer tfilieving 
he has encountered a teal. duminy/dlgrees to hire the student -for one 
month; Determine his/ wage on the 15th and 30th working day. I^hat 
would a second studei/ts wage hi on the 15th' and 30th day i* he re- 
ceived a penny the f^rst day and a penny raise each day? 

4. Is'italthus*' estimate c/f popul^ti^ti growth reasonable? 

5. l^at recent technologicajl/'develppaent , which !lal thus could not have 
forseen has occurred to ^iter'tii6 expected increase in food production? 

6. What about the Green Revolution? 

i . 

71 Are our environmental problems, due to too many people for available 
natural resources or are they more related to U. S. Economic growth? 

8. VJhat do scientist, such as Dr. Paul Ehrlich author of The Population 
Bomb think of the IlalthusianxdoctAne today? 

l^^^at is meant by Zero Population Gror^th? 



9. 
10. 
11. 



Has the U. S. reached ZPG? If so how valid are the -statistics? ^ 

Is the United States made up of a young population or an older populatiot^ 



12. ^-Jhat is the implication for the future? 

13. IThat is the difference betr-zeen family planning and j^^^^^ control? 

14. IThat are some of the pros and cons of family planning atid' birth control? 

15. VJhat action has Congress taken in regard to family planning? 
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16, VJhat Is your reaction to this stateowt? 

' The average American shares a greater burden of giiilt 
than any other segment of -the world^s population for 
the over-populated world • The three and four child 
family has been in vogue in "the U^S.-for the past few 
decades. The attitude has *een, *if I can afford it, 
why not?'*' 

17., Hypothetical situation '. This situation ignores any movement of peoplg 
into and out of Lov;er Slobbovia# ' - - 
Suppose that there were 80 births in^'Lower Slobbovia .during 
1970, and that the population of Lower Slobbovia was 2,000 ^ 
on July 1, 1970. ^-That would the birth rate be? 
Similarly if there were 40 deaths in Lower Slobbovia during 
1970^ the death rate would be ho^; many? 

Subtracting the death rate from the birth rate^^ives us the rate 
of ilatural increase c^f lower Slobbovia for the year 1970. 
I'lhat was the natural Increase? / 

Dividing this natural Increile rate by ten expresses the increase 
as a percent (the increase per hundred per year). 
I'Jhat x^as the percent of increase? 

18. Population in the Pulaski -Saline Metropolitan Area^ - 

From a 1900 population of 76,301, the Metropolitan Area's population 
increased to 271,936 *by I960. Population estimates prepared by the 
Bureau of Business and Economic Research pf the University of Arkansas 
indicate^ that both Arkansas and the Iletropolitaii Area have ex- 
perienced population growth since 1960. 

In January 1968, the Metropolitan Area Planning Commission estimated 
a Metropolitan Area population of 342,800 persons. The area is 
tontiniiing to account for an increasingly greater proportion of the 
state's poDulation. . ^ 



These past population trends substantiate optimistic forecasts 
for future growth in the Hetropolitan Area. In-migration and 
industrialization have tended to accelerajte the rate of growths 
Based on these trends the Metropolitan Area's population is 
projected to approach 549,000 by 1990. 

POPULATION GR0^;TH 1990-1990 

Pulaksi-Saline Metropolitan Area 
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, ' ? Metropolitan Projections 
l-mat implication^ does this graph have for you and your li-fe here in 
Lit fie Rock as to> your need for* employment, home, church, recreat- 
ional facilities / anjt public services? * OOOH^ 



ERIC 



United States Ep.'^lronmental Problems ^ Population 
' Research and Discussion Questions 

^ Sub-Group Two 
Questions for Research ?^Thought and Discussion 

1. K6ad *'The Sobliminal Man'' 'from Eco-fiction pp 157-178. VThile you are • 
reading, list at leas? five incidents from the story that can be related 
to -something that you have seen or done. Be ready to share some of 
these experiences vrith the class. * 

2. Read and discuss pages 70-73, 166-167, and 263-284 in Future Shock. 
Nov; compare this assignment with your reading of "The Sublimirianian'' . 
Ifliich reading had the greater impact? I^at methods did each author use ^ 
to get his point across? ^;?bat advantages and disadvant^es does fiction 
have i-n comparison to non-fiction when approaching a subject like ad- 
vertising? Consider the p^ and cons of the consumer having no choice 
or of having "overchoice" . ^Jhich do you think iS better and why? 

3. If time alloi^s read the fo»llOT7inp and consider'' the questions: 

?foment in the Sun , pp. 215-229 

'•yhp T.a^j'' from Eco-fiction, pp. 54 

' 'The ilary Celeste Hove'' from Eco-fiction , pp. 145 

. Tomorrow and Tomorrow and Tomorrow*'- from Eco -fiction , pp. 119, 

Are x^e free individuals or are we controlled by our environment? Will 
this become more or less so in the future? If any of you have lived in 
a small toun or in a rural area, what- are Some of the differences ^etween 
that life and life in Little Rock? Do people ever get^ in your way here? 
^ Is there anything in your daily life that takes from y6iir personal 

freedom and dignity? (bells-, lines, etc.) If time allows write down . . 
• the. main idea and at least three supporting statements from Itoment in 
the Sun. / » /• ' 

4. Read chapters 6 and 15' from Future Shock. Find out how many numbers 

, (telBohone Aumber> social security number^ credit, card numbers, etc.) 
your father, mother, and you have now. . Are numbers all' good or all bad? 
Will there probably be- more or^feuet'in the future? List ^ten things in 
Chapter 6 which you h^ve done or felt. VJhich are the most harmful 
ehanges in human interrelationship which Toffler sees? Which are an affront 
# to human dignity? Can we do anything to stop such changes? 

NOTE: As you read from these books keep in mind that certain themes are 
evident' , / 

1. I^oment in the Sun - shot;s what America is like now. 

2. Future Shock - shov/s what America may be like in the future 

3. The Greening pf America - sho''7S hov; •the youth of today may be 

changing and improving the quality of -life in America. 

5. Read, Chapters 1 and 2 of Population Bomb . ♦^Jhat p'roblem does it present^? 
Tfliat is being done about this problem? 

/ -16.- ■ • . 



mow 



V United States Environmental Problems. Population 



Research and Discussion Questions 



Sub-Group Three 



uestions for Research, Thought and Discussion 

Source readings 6, 7, .and 8, pp» 655-661 in Rise of the American Nation . 

Then answer the following questions as vrell as the ones in your text. As 

you read these articles, review and support your impressions by ucing the 

other books and pamphle^ts in the classroom. 

• * 

Source Readift'^ #6: ' ^ * 



1. 
2. 
3. 



Can man domesticate himself? * * 

\7hat were the crucial issues presented in this essay? 

It has been said that today having more than two children constitutes 

an act of social aggression. IJhat do you .think of this statement? 



Spurce Reading ^/7: 



tke idea of short term benefits and long-run 



the good society be pursued with out 



1. Soutce Reading J?7 introduces 

problems. ^ . / 

2* Can this concept be applied to other/ topics studie4 in this group of 

Source Readings? 
3. Can such ideals as the good life anc 

cnnsldering the implications of popi lation pressure? 
4* l/se the figures and dates given in the second paragraph of the Source 

Reading and the chart, provided', to msk? your bwn^-graph sbo\;infr the in- 
creased United States population since 1940'. 
^5* T'Jhat are the severe national problems Nr. Ilauser says are a direct result 

of the United States' population exprosion?- 
6* Consider the Alaskan oil pipeline, uiderground'nuclear testing, arid the 

building of dams as possible solutiois to the increasing population 

needs in the Cireation of envlronmer^tal problems. 



Source Readi 



n\ 



^^liat*^ at tempts have been made to meet the teen-agers problems in the 
1970's? 

Do you agree that "society has not even begun to recognize Its 
responsibility?*' ' / ' " 

'«7hat suggestions do you li^ve for solving theise problems? 
^nia,t is meant by marry in haste and repent in leisure'*? 
l^Thy has this quote changed to 'marr^ in haste and repent faster"? 

• ^ » 

In your, text book, ^i^e of the Ame rlcari ITation , the pQpudation growth 
maps of the U.S. pages 7P2--783 , give a graphic summary of the 'Jestx/ard 
Ilovement. In 179^ all but a fer hardy pioneers lived in the 13 original 
states along the Atlantic seaboard. Then, as the'nation ^t&t^ people 
poured wesD/ard. "^lit 1970 the most - leavily. populated state v;as California 
Equally strikinr has been the shift of population from rur^l to urban^ , 
areas* In 179^ more than 907 of Americans lived in rural> areas by 1970 
only about one-third. | 
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Refer to the article on Rural Population Peclininp' • on p. 1% and the 
map in fip,ure 4 in the pamphlet More . Do these help to explain the maps 
in vour text? Explain the reasons for the heavily copulated areas and 
■ the vary sparsely populate<? areas. If the population of the U.S. Veeps 
incjreasinp hot; uill the increase, af fact -ho th ar.eas? Belot; is a copy 
•of an article taken f rom Tiii^, July 2, 1973. Read it ^ decide hou 
this inno\^ation would affect sparsely populated areas? 

THE GAPBAGE GOIV 

S^t in the arid plains of t/estern Texas, the small city Odessa (pop.- 
79.000) vas built for' one reason exploitation of the luirense oil depdsit. 
that lie around it. But today's riches disfuise tomorrow's problems. The 
oil reserves' will run out in 15 to 20 years- -and then what? Tlie town has 
no other industry, and the surrounding land is too DOor lo support large- 
'scale cattle ranchinp, , much less farming. 

Yet (Odessa need' npt became a g^iost totm. At least that is v/hat Dr. ■ 
Geoffrey Stanford says. A blithe, British -born U.P. who conducts research .and 
teaches at the University of Texas School of Publ.ic health, he insists that - 
Odessa, can build a new prosperity on an unlikely foundation— its ,ov7n wastes.^ 

■The key to Stanford's plan is the cellulose^ iir wastepap'er and prass . 
clippinj^s. Although cellulose is indigestible for -man,' it is the basic diet.; . 
of microorganisms that can tr^L^^ger^ a,natural sequence ^.c(f soil enrichments • «> 
Stanford proposes to plot; cellulose-containing material- in a^rbajje intq, th® 
desert soil.. Wext, he would fertilize it with slud'^e" • a' purified en*- ..v?;, .." 
product cff oewase treatmerft that looks like pruel, smells' Iik« tar and is^- 
loaded with nutrients. Usin?; a little Sew^g.e "ater for xirrigaflon, Stan-. ^ 
ford says, will then turn the desert into a vast garden. Hi^ theory M^^s 
emminei>t 'sense to scientists— and to .Odessans, who helieVe him eve.T when be • 
rhapsodizes about Sunday stroll§ throup> the .erity 's ' future -.foregts . • 

. The Odessa project" will start next "fall^ Every day, 250 toiis of garbage, 
20 cu. yds. of sludge; and up. to 500n,000 gal. of sewage will be sent to a 
64n-acre plot that one rancher has donated to the experiment. Other land- 
owners are anxious to follow suit. Indeed, say& Jack Dillard, director' of 
Odessa's utilities department, "we may have some fights over people wanting 
to have city garbage dumped on their lahd--~a nev; kind of> range war." 

The problem of processing the gartnage before it is plor-red under will be 
handled by Alton Nex^ell, a millionaire Ti^anufactuter of auto -shredding machines 
in San Antonio. See^cinf^ to diversify his company, he i^ building* a" special 
highly automated garbage-hahdling machine for Odessa. It T7ill sort out the 
wastes and crush t"hGm into Small pellets. Old 'paper and other leftovers will 
go to Dr. ^Stanford's project. Newell will sell the metal wastes to recyclers 
until he recoups the $600,000 construction cost of the machine, which he 
xjill then turn over to Odessa for $1. . 

• Meanwhile, the city will sav6 ij^dut $60,000 a year by feeding garbage 
to the machine instead of trucking it to man-ipade boles in the^esert. 
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By 1979, Dr* Sanford believes, Odessa should be well qn its way to 
becoming ah argicult*UTal center. To be ^re^'sdme Imp^ortant points must 
I fir-st be resolved . "^^H^ has not yet decided, for .examnle, exactly which crops 
/should be planted. He must also confront a Texas law banning the sale of 
'food gr^wn in human wastes, even though the sludge contains neither pathogens 
nor '*any element of sham or sin*'. To prove the point, he will reserve 16 
acres for scientific tests of all trace elements in various ' crops . 

; Odessans call Dr. SanfoVd .''The Cod of ^arbape. fi^ does not quarrel 

, with the title. Sipping wine in his Houston home, h^ talks of using x^rastes 
'to trans form* wastelands ev^ryr-zhere* The day will ^ome, he confidently 
.predicts, when London x/ill fly its garbage to Saudi Arabia in txade for oil 
i and gas. * ' ' . , - . 

i'-^ '^IKTrTre'^inapit on pp 782-78*3, heilp to back up the ^statement: 'The most 

{common form of overpopulation involves not too many people for available space, 
space, but too many people for available resources''? 
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A CTIVITY 2> Technology ' ' 

^ ' ^ % 

^^urposV help students understand^ ho^; the unplanned shift ,from \Lmple 
X^tipls to more sophisticated machinery (technology) to peet man^s 
^n^^tiable desite for an easier and better life no\j threaten our 
e:}d.^j;ence and, unless preventive measured are implemented^ 
could^ lead to total destru^stion of the eitvironment v/hich supports 
us.. % ^ ' ' 

Behiavioral Objectives ' " , - 

Students will recognize the problems created by technological 
developments as T;ell as those problems solved by it-^as measured by 
teacher made .tests, special oral r^Jxerts, filmstrips, special reading 
and an Urban i^ncounter. 

Students will realize the need for control of technological growth and 
development in order to save our environment a^ ijieasured by their will- 
ingness to become involved in local and national programs presently 
dealing with thesej^problems . , ' 

Materials ^eded : - . • 

Maps of Little Rock' Area shOTJiftg.the city limits in 1893, 1930, 1946, 
*1972 and the nev? boundaries.^ if 1972 annexation becomes official. 

Pamphlets " , . . 

More 

^ ^ Questions and Answers 

Directory -of Arkansas Industries 

Books ' 

The Closing Circle 

Silent Spring i 
Future >Shock ^ \ ,^ 

Disappearinc' Wetlands of Eastern Arkansas' 
Rise of th^*: American Hation, Voliime Two 

Films ' \ 

Clean To^m, U^S.A. . 

Articles 

Isaac Asimov's mind travels to 3000AD * 

'Nagnet of Higher Pay dra^^rs Commuters to LR" ; 
Xd^nstruction of Resort Community Bepun at Round Mountain Near 1-4^ 
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Vocabulary ^ ^ ^ . * 

1. Affluent, having an abundance of goods 

2. Automation: machines that ooerate other machines and regulate themselves 

3. Durable goods t goods thnt are relativley lon<y, lastins* their purchase ^ 

can be delayed 

4. G?\T - Gross National Product the total value of all goods and services 

produced in a country in: any one year, 

5. Industrial Revolution change fi^om small scale or domestic production 

to the factory system; from hand production to machine production 

6- Non-durable Floods .goods that are consumed in a relatively short period 
they *mu3t be replaced fairly often 

7. ITon -trenewable resources . resources that once used or misused cannot rener 
themselves ie. coal, oil 

3. Polynucleated ' consisting of manv centetrs of development 

9. Renewable resources , resources that are normally rene^^ed by nature's 
own processes* ie* air^ .water 

10. Techno lorry ^ the totality of the means employed, tp provide objects 
necessary for human sustenance and comfort 
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United States Environmental " ^Problems • Tichnology 
•Research and Discussion Questions 

Sub -Group One * * ^ • 

I^hat are some positive effects on society of r6pid industrialization? 
Sjhat are some negative effects. 

♦ 

In your class reading try to find at least three of each and list them. 

In your opinion do the negative effects outweight . the positive? - ' i 

Ask each student to bring two empfy food boxes from'hbme (or use.boolts 
instead). Pile them in the center of the room. Assi/gn groups^ of stu- 
dents, to represent the population of continents of the worlci in. proportion 
to the population of those continents. The students representing each 
continent should come to the resource area (the pile) and remove the 
fraction of the world's agricultural production (food boxes) used hy 
their continent. 

% of worlds (23) 

agricultural of boxes 

production ^ outf of 50 



Continent 



North America 



% Population 



If there are 
25 students 



(us -Canada) 


6.57. 


2 


21% 


10 


Europe - USSR 


' 19% 


5 


32% . 


16 


Australia-Oceania 


1% 




. 3% 


2 


South America 


8% 


2 


8% 


4 


Africa 


9.5Z 


2 


4% 


2 


Asia 


56% 


14 


32% 


- 16 


Antartlca 


0% 


-0 


0% 


0 



Allm discussion of the demonstration to sh^ that the United States and 
Canada use a large fraction of the world^s agricultural resources. 
IThy? ^Does it have anything to do with their high standard of living? 

Don't be afraid to be dramatic about the difference between North America 
and Asia: tv70 "American" students posers 10 boxes and 14 "Asian" students 
hold 16 boxes. It is a very valid comparison. , 

Using the charts 'Industrial Development of the U.S.'\ pp. 708-7fi9, in 
Pvlse of , the Ame rican Nation , list those factors that gave incTreasing 
moment tmi to the Industrial Revolution-. 
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I'Jhy was so little thought gived by U.S, citizens, during 'the period of 
great industrial development, to industry's effect upon^t|ie,envdroninent? 
Is more thought being given to technology and the ehvironipent tod^y? 
Is so, cite examples. . . \ \ 

One m^n working for an, hour in 1850'had machines to aid him and h^ 
produced little.* One man working for an hour today can produce 10^ 
times the.JSSO level. In 1850, /machines did about 35% of the work done in 
industry and on farms. Ttanpo^^er did 13% of the work and animals did 52%.' 
Today, man and animals do less than 2% of the ox/rk in Indus try and on farms • 
Machines perform more than 9G% of all work. The 1850. side of Graph* A- is 
filled in for you. Fill in the 'today' side using the figures in table 4 
on. Page 789' of Rise of the Apierican Nation . \ • 

* » 

Inquiry ! Hot-t Do Man's Demands Lead to Greater Pyduc tion ? 

In 1929 consumers bought 23% more clothing, food and other nondurable 
goods than they had bought six years earlier, and 33% more durable goods, 
such as automobiles and furniture. Today these "percentages xi70uld be^much. 
higher. Define ''durable goods^'* and *'non-durable goods'*. 

List the' fo3.1ov7ing articles under either durable or non-durable: a pencil, 
a piano, a television set« a package of cigaretts, a steak, a stereo 
phonagraphj. a paper cup, an overcoat, a tractor, a comic book> a washing 
machine, a desk, a roll of adhesive tape, a bathtoom sinlc. 

Explain how all or portions of these items could cause environmental 
problems in producing, packaging^ usinq and/or discarding. 
List five kinds of durable ^>oods you use in one day* ^ ' 

'List five kinds of nondurable goods used in one day. 
During your lifetime, x^hich do you think has increased more, the 
production of durable or nondurable goodst 

rf^ross National Product (GtIP) is the total dollar value of 'all goods and 
services produced during a given period. Economists calculate GTTP by 
adding together these variables , C = consumer expenditures (money spent 
on food clothing, etc.): I = domestic investment (money spent on machines, 
factories, tools, etc.); and G = government expenditures (money spent by . 
federal, state^ and local governments for goods and services). Thus the 
formula for GNP is; CNP « C + I + G ' ' ^ 

A study of our GNP, reaching almost' the trillion mark, Xijould demonstrate 
the .ability of man to alter his environment to satisfy human wants. It 
x^ill also show you.hox;. technology has helped to Solve the economic pro- 
blems of scarcity and growth, l^at about these new challenges fading 
technology: progress, population and pollution? How can production 
methods be changed to prevent '•pollution? Hox'7 can consumption be changed 
to help control pollution? Hox? can the re-use of wastes increase pro*- 
4ucti\HLty? ' ^ 

A rise or decline in any of these variables (GW = C + I + G) results in 
a corresponding rise or decline in G!JP. 

Using Graph B. tell how much the United States GMP has increased between 
1945-1970? TThat caused this -^.normcus increase? ^^Ihich of the three 
variables is responsible? Does thia graph rcfveal Anything about najtural 
resources in the U.S.? ' 
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GRAPH A: SHIFT IK POWER SOURCES 
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The ,1850 side of the graph has beein^^fi^led "in for you. 
using the figures referred' to in -tQuestion 8. 

Each square* represents 10%. 



Fill in 'the today dide 
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1950 
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1 



1935 ' I960 1965' 1970 

. 26 ^ 00028 



Inqtiiry :* Something Ne^^z 



( 



The following technological developments have infl\ienced the growth of 
big business. Select one invention and answer the following questions • 
Remember a study of industrialization Includes not, only the growth and 
development of big business, but it takes into consideration the eEfect 
of hugh industries on the economy, s^oci^ty, and government. 

1^21 - Reaper (McCormick) ♦ 
1834 - Electric Motor ' ^ 

1843 - Typewriter 

1844 - Telegraph / ' 
1846 - Seizing l^iachine 

1848 - Rotarjr printing press 

1851 - Bessemer process of steel making 

1852 - passenger elevator 

1860 - first petroleum refining 

Did this invention change production methods? If so, how? 

HoT^ would our lives be different today if • this invention had not been 

achieved? 




/ 
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• United States Environmental Problems ; TechnoloCT 
Research and Discussion Questions 

« 

^ub -Group Two 

1. Read Source Readings 3, 4, and 5, pp. 649-655 in Rise of the American 
Nation. 

2. Source Reading 3 uarns of the need for putting as:^de outdated thinking, 
institutions, and methods so that man can' adapt to his n©-; world. Mr. 
Sze^t-Gyorgyi calls for n©7 ideas in response to our changing technology. 

. As a group decide on a problem caused by technological growth in weaporis 
development or other technoldgically changing areas and suggest a totally 
new approach to this problem. Be stirc aM Infludo tho imp Wont a Hon of 

. your solutions. 

3. Source Reading 4 describes the progress scientists have n:ade in- developing 
^ machine with a mind of its mm. If change presents us with more 
perplexing problems, as outlined in Source Reading 3 and 4, should we try , 
to slow dovm, technological development? Are thefe other developments xn 
our world which malce accelerated technological t^rox^th a necessity? Do you 
tMnk scientific and technological grm/th is based upon efforts to build 

• the good life and good society as you define these terms? Do ypu think 
- your answer would be the same if you were an industrialist? a conservation- 
ist' IJhat could be done to make scientific and techological development 
proceed in the direction of the good life and' good society? The United 
States was bom out of change, and its history is one of continuous 
technological growth. Tlhat have we learned from our past experience that 
can be applied to the rapid change of today? 

4. Source Readinc- 5 points out the advantages and disadvantages of the 
r"r,tinuing scientific revolution. Do vou think dl technical prof^ress 

is counteracted by negative effects? Does technology raise more -problems 
' . than it solves^ Is it possible to separate the destructive .effects from 
the ™ore desirable effects'? Does every technique imply unforseeable 
effects? ^ 

5. Read the article "Isaac Asimov 's mind, travels to 300^1 AD" aud decide 
whether in the next 1000 years man will experitnce famine, epidemics and 
violence or a hugh world park where men, plants, and animals. flourish in 
a balanced ecosystem. . ' 
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The Cost of Technology 



I ,aia a Fisherman 
. AIKICHI KUBOYAllA 
By name. On the 
7±rsi of March 
1954 our Fishing 
Boat the Lucky 
Dragon Wandered 
Under an Atomic Cloud 
Eighty ia.les from 
Bilini. I an my Friends 
Were Burned 
We do not kxiou 
^n\at Happened to Us 
On September T^/enty 
Third of that Year 
I died of Atomic Bum 



Between 1945 and 1970 the nuclfear porters announced more than 360 above- 
ground nuclear or tfhermonuclear bomb tests • These po^xerful explGs^.cns 
sprayed radioactive particles into the stratosphere where they remain 
Indefinitely, blovm by high altitude winds around the globe. Eventually 
some particles fall to earth in fog, rain, or snow. ThuG radioactive 
fallout may des^fend years after an explosion in places remote from the 
bomb site. P^diation can cause mutations in living orj^anisms* WorldxrLde 
atmospheric testing of nuclear bombs has increased human exposure to 
radiation, though how fallout, materials may affect future generations . 
is a matter of speculation. 

Hoi«r do atomic explosions in the atmosphere affect life around the world? 

Is environmental neglect a worldwide problem? Suppose the U» S. could 
eliminate pollution, control population growth, and regulate technological 
growth how would the failure of the other .nations to do the same effect 
us? 
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United States Environmental Problems : Techno lo<^ 

Res ear cH and Dls cuss Ion Questions 

, ^ ' Sub-Group Three 

Use the Maps, of Pulasld-Sallne !letropolltan Area to compare the groi/th 
of the area In 1893 ulth today, noting the increase Iti land area, In- 
dustrial areas, and residential areqs. Of what benefit have these changes 
been to the citizens of the '^tropolltan Area? ^^at are some harmful 
effects on the eavironment? 

i 

Uslnp the Directory of Arkansas Industries, 1973 fill in the following 
lnformatl6nT {Vote the key to employment numbers are at the bottom of 
the page.) Use PulasM-Saline llstlnps only. 

Number of Industries that employ 

1 49 persons ' ^ 

50-99 persons 

100 - 199 persons . 

200 - 299 persons ^ 

300 - 49^^ persons 

500 - 999 persons ; 

1,000 - 2.i?99 persons 

2,500-*- and over 



Number of Industries that are exporters 

number of Vqm Ihdustrles that have been located Inc the Metropolitan 
area In .your lifetime . 

IThat conclusions can you draw about Industry in the Metropolitan area? 

Read the article from the Sunday, June 25, 1973 Arkansas Gazette and 
delate '^hls to the statistics you've just compiled* Hot-/ have- the in- 
dustries created a need for highways? 

T^at is this doing to the Little Rock dnylronment.? 

Inquiry Industrial Prepress ' ' . 

Over the years society changes Its values and the priorities of these 
Values. During America's Industrial Age, the growth of industry was a 
sign of progress. A^part of this progress^ was Aj^ exploitation .Of 
natural jtresoui'ces to further the develppment of ousiness interests. 
Do w^, still believe the exploitations of natural resources Is a sign 
of progress? Explain. ,^'Jhat can government do to control industrial 
exploitation? ' ^ 

. 00032 



'ftat do you think shoulcf be the role of industry and bfe ^usin^^ in . 
society? Should it be only an economic force? or .hould it becoae 
social institution concerned V7ith the good of society. 

^ * 

Inqiilry : City Planning 

Imagine you are planriing a city. Vou -f^^^^f,^^^^^^^ ' 
ment you want to create. T^ame three criteria ^^J^^f ^'/^^ortation, 
filled in the follo^^ing areas. 3e sure and consider tr.msporc 
waste disposal^ and power generation. 

I Industrial ^ Residentiaf ' > 

Recreational . Utilities 

' < 1 

Educational.- • Ccinmercial^ 

So.e possible hints in developing you^ city f ^^^f gl::::;,^;ie;:n1r- 
the Arkansas Gazette Article Construction ofi Kcso.l C~ ^ 3^ „f ^he 
Round Mountain Hear 1-40 and Source r^adlnn 13, pp. 

American Nation. . ^ i 

Consider such questions of daily living as 

h5^^ far to stores, church, school, theaters 

novr will air pollution and sewage removal be handled f . 

ilow much noise will be generated? ^^.„f=.ii7 

Z.J will the community be drained after a heavy rainfall? 

VJh«re will cars be parVed? . 

Uill freedom, as we know it. today, still exist oy u ^ . 
and short comintjs. 
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ACnVIT? 3 Pollution 

Purpose To help the student in the refinement of his preception and the. 
perfection of his understanding of the environment • 

Behavlotal Objectives ' ' ^ 

Students' will be able to examine our source and*use of water and raise 
questions on the conservation of this natural resource as measured by 
group participation, research, and reports to the cj.ass» * 

Students will analyze the affect of ixrbanization, consimjption by the 
individual, ancj weather conditions on the air currents as measured by 
group participation, research, and reports to the class. 

Students will be able to calcorate his own* contribution to the solid 

waste problems and artalyze the impact that our affluence, agricultural 

habits, and industrial gror/th have in increasing the solid waste probl 

as measured by teachers observation of group' work and reports • 
• • • 

■Materials Needed • 



Books . / ' 

Our Troubled Waters' r 
The World's Exh;iust 

Jlist of Death : - 

How ''any Are Too T!any? i^li' ' ^ 

Silent Spring i ' W"/- :V. 

The Ervironmental Handbook ♦ . 

; Since Silent Spring. - * - r- 

A Guide to the Study of Envlronnienral Pollution * * :' 
The Closing Circle : ' 

Directory of Arkanfi'a^ Industries 1073 
Rise of the American ^lation 

• ^ 

Pamp hlets • 

*rhis is Little Rock* 

Little Rock riunicipal ITater Tjorks Story 

Your World, Ify World- 

Solid TTaste - It VJon't Go Av;ay 

Arkansas Solid Waste Managenient Report 

The American Federationist 

Sanitary Landfill Facts 

Recycle - ' , f 
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Articles 



:-any Injuifies Reported From DDT Substitute Dangers Seen in South" 
from Arkansas Gazette Sunday July 22, 1973 

Report Says Car's Gas Jlileage Can Make $500 Difference", from 
Arkansas Gazette, Sunday, July 22, 1^73 

Baja California Providing Energy !?ithout Pollution'', from Arkansas 
Gazette, June 29,' 1973 

'Steamed ud. from heat" from Atkansas Democrat, Tuesday, June 19, 1973 



Vocabulary/ 4 ' * 

^* Air Contaminant ' any foreign, solid, liquid, or gaseous material in the 
air ' ' ^ 

2* ' Air pollution ' the preseijce in the outdoor atmosphere of n:ore air 

' contaminants in quantities, of characteristics and of a duratlt^k which 
are materially inji&rlous or can be reasonably expected to become l_ 
materially injurious to human, plant or animal life or to property 
or which unreasonably interferes with enjo3rment of life or use of 
property 

3. Com mercial refuse: all solid wastes tThich originate in .business operated 
for profit such as of flee, buildings , stores, markets, theaters, etc. 

restation ^ removal of trees from ah area leaving the area exposed to 




all weathering elements 

5* Desalinization' the removal o,f' salt from ocean's water 

ft. Domestic refuse* all solid x/astes which normally originate in tlfe 
residential 'household or apartment house 

7. Hydrology: the study of water and its movement 

8. Incineration ; the burning of garbage, it r^educes the volume of garbage 

by 80 to 90%. The reduction by weight is usually 75 to 80% " ' 

9. Industrial refuse* all solid wastes which result from industrial processes 
and manufacturing operations such as^ factories , processing plants, 
repair and cleaning establishments^ refineries and rendering plants 

f 

10. Openl^^Dump the consolidation of waste from one ^or more sources at a 
Central disposal site which has 'little or no management 

11. Particulate matter any material, other than uncombined water, which 

exists as a liquid or solid at standard conditions \ 

12. Persistent pesticides : this means they remain in the environment, with 

the same dangerous characteristics ^ for manv years ^ 

\ 

13. Pesticides* are substances used to^ kill pests. The pests may be weeds, 

.insects-, rafs & mice, algae, woms, & other destructive forms of li^e 
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14. Primary S^/age Treatment : screening process to remove large particles and 
i~iettling- process in which particles settle dowward-as sludge or 

rise upward to the surface .as scum 

15. Sanitary landfill : a method of disposing of reftTSg on land without 

creating -nuisances or hazards to public health or safety. The 
refuse -is confined to the smallest practical area, reduced to the 
smallest practical volume, and covered with a layer of earth at the 
conclusion of each day's operation . 

16. Secondary Sewage Treatment : utilizes the introduction of bacteria to the 

' water in an accelerated environment to purify the water 

17 • ^ Solid Waste ; the disposed goods man <io longer wishes to use ' 

18. Suspended -part iculate matter - particulate natter of such characteristics 

wKTdT normally require collection by filtration and not by gravit- 

, ationai settling 

19 • . Temp erature Inversi-pn : xThen a m^ss of cold air is trapped beneath a 
layer of warm air and thus capturing the colder air 

20. Tertiary Sewage Treatment : the effluent i& sent to a tank called 

alTlter gallery. The base of the tank is composed of a multi- 
media bed, usually anthracite coal and sand. The effluent dtains 
through this bed where' microscopic solids are filtered out and 
aerobic bacteria gefi a final, crack at everything 

21". Thermal pollution : a term used, to desctibe the harmful impact of heated 
witer on the water source and its environment 

22 ' Water pollution' 'the introduction into a body of water of substances^ 

* of such cha racter and of such quantity that its natural quality 

is so altered as to impair its usefulness or render it offensive to 
the senses, of sight, taste, or smell 
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United States Environmental Problems ; Water Pollution 

' Research and Discussion Questions 

* Sub-Group One 

From the diagram below determine what percentage of the people in the 
U.S. drink uatgr belot7 federal standards? Ilhat causes water pollution? 
What effects may the quality of th'e water have on our people? How can 
this be corrected? 



QUALITY OF U.S. DRINKING WATER 



105 
million 
people 



drink water 
that meets Federal 
Standards 



drink water 
below Federal Standards 
or of lanknovm 
quality 



Calculation of school V7ater consumption : 

Consult with the local water authorities and' secure information on the 
typical volume of xzater supplied to the school during a day. Where does 
this water come from in reaching the sinks, taps, drinking fountains and 
toilets? does this source of water have to do with the water cycle? 

^(raln, runoff, drainage, and other processes) Tfliat effedts would de- 
forestation have on the supply of water IrCyoyxr school? What is the per 
capita use of water by the school population? (in 1969 George Borgstrom 
quoted in chapters 6 and 7 of Too Many that the average individuals 
consumption was 160 gallons in the U.S. as compared to 60 gallons in 
Western Europe) Would a little consideration from you help to cut down 
on your usage? * VJhat role does the school play in the cycling of water? 
Compare the sbhool's physical plants, the blacktopped parking lots, the 
streets and roads leading to the school, the warehouses,, factories, and 
offices to the athletic field and lavm? 

Is water an expendable natural resource? 

Wliat does our sewage water havs to do the other communities downstream? 
Are we respons;lble for th3 water that goes dotmstream? Do communities 
upstream pollute our x/ater source? If 80> xjh&t actions, if any are being 
taken to alleviate this? 
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5. Hunicipal sewage accounts for 25% of the total water pollution. 
According to the national ^^ildlife Federation's 1970 EG Index ordy 

^ . 10 cities in the U. S; use the most effective kind of se\7age treatment, 
. called 'tertiary*' treatment — and th^y have a total population^ of only 
325,900. On the other hand, 1,416 cities with 9%5 million people dump 
rav7, ^untreated sewage in^o U.S.. waterways. What are the three types of 
sewage treatment? What type does Little Rock have? How many gallons 
per day are treated? Remember earlier In the questions you read that 
. the average daily use of water in Little Rock is 32.7 GPD. is 32 GPD 
treated? If not what happens to the other? Ninety five percent of the ^ 
city is served by sanitary sewers. I^Jhat about the other 5%? 

6. Read Source Reading //26 , pp. 699-702, Rise of t he American Ilation. 
Population growth and technological development have built up environmental 
pollution at an alarming rate as shown in Source Peading 26 T/hich deals 
with water pollution. !Jhat is our water bank as referred to in ^*r. 
Farb*s article? What is the problem? Why are the nation's rivers 
polluted? \^Jhat are some of the solutions? ^fnat is desalination? Is 

this a feasible alternative? Hot/ would the desalination process aid 
Little Rock? Salt Lake City, Utah? Mr. Farb says that our use of i^ater 
is expected to triple by the year 2000* In Little Rock now our average 
^aily use is 32.07 GPD. T'Trere will this vater come from? What facilities 
will we have to' have to provide quality water for all residents of the 
area? Is there a possible career here for you? 

7. Inquiry ' -Water Pollution Sources 

According to Directory of Arkansas Industries 1973 industries in Arkansas 
are increasing. Industry is the leading source of water pollution in the 
U.S. accy)unting for some 60%. The chemicals which contribute most to 
the load are chemicals, metals, paper, textiles, food products and 
petroleum refining. Do we have any industries in Little Rock that pro- 
duce the above items? In Ar^^ansas? If so vhich' ones, how many does 
each company qmploy apd Tjhat can you find out about their use of water 
and its return to the environment. 

#• 

8. How is electricity generated in this community? I5 fossil or nuclear .fuel 
used? l^at is thermal pollution? It has been suggested that all cur 
power problems x/ould be solved by tKe*^use of nuclear power and breeder 
reactors. What' about the safety of the nuclear power plants? ^^Jhat 
about the disposal of nuclear wastes (which are radioactive)? How does 
the local electric company propose to deal with the increasing demands 
for electricity and the tightening »laws against pollution? 

9. . Agriculture is responsible for about 15% of the 'water pollution, most of 

it in the form of 'runoff* containing silt, pesticides, herbicides, 
fertilizers, ^nd animal wastes. Are agricultural practices in this area 
' polluting the waten^jays? IThat is the* response of the farming interests 
to this problem? I^Riat do i^esticides have to do with water pollution? 
Are 'these chemical controls successful or do they have serious long- 
range side effects on other plants and animals in the environment? . l^That 
is DDT? Is it possible for it to travel long distances xizithout losing 
its toxicity? DDT is often found in plants and in what part of animals? 
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r Does man, who is near the top of most food chains, receive. a concentrated 
dose of DDT? Do you agree vrith this statement: ^'Although wo^rk is 
continually^ being done to develop the perfect pesticide, the ""prd^l^m really 
lies in, our over reliance on poisons as ooposed to nonchemlcal means of - 
controlling pests/' ^That alternatives to chemical pesticides might 
control insect pests? VThat Is biological pesticides? 

10. VJhat has the federal goveniment done to improve the water quality ? Are 
they making laws and implementing them with funds? Or are they Just 
calling attention to the water pollution -problems? 

11. If all the water used in a day in the U.S. were divided up among the . , 
people, each peteon would^^use about 575 liters. The use of such large 
quantities of water is mainly the result of industrial and agricultural 
demands. And these demands continue\to increase. ^-Jhat is the total 
daily domefetic water use in the United States? (assume U.S. popul^^tion 

. of 210,000,000.) * — ^ 

12. We have considered our use of water at school and the sources of water 
pollution. 

Item for Thought ; TJow let's consider some of our other uses. Some of the 
water in your last drink may once have been in the Nile River^.^ As, 
Impossible as it may sound at first it makes sense whan we consider the 
npver ending movement of water. The important thing to remember is that 

water is used over arid over, again. , « 

/ 

13. According to the data in*^ the table below, -what trend is evident in vrater 
usaj>e? ' 





ATORAGF- DAILY 


'TATER USE IM THE UNITED STATES 










Type' of Use (billion iiteris per day)' 






Year 


1 

Domestic 


Agriculture 


Industry & Steam 
Elec, Utilities 


Total 
Uater Use 




1900 


19 


76 


57 


.5152 




1920 


■ 32 


212 


103 


347 




1940 


50 


269 


1 

198 


517. ' 




1960 


■ 106 


510 


. 605 


1,221 




1980* 


127 


673 


1,046 


^ 1,846 . 



*Estimated 



- 37 - 

ERIC ()()()39 



14. 



\Jhat activity used the most water. in 190^? In 1960? Ilhat category 
has increased' its demand for water th& m9St? How does the increase in ' 
witer use relate to the increase in population during this century? 
The demand for water v7iH- certainly continue to .increase. T^any serious 
Questions will have to be answered by ,you. Will there be enough water 
available to supply a grotJing population? T-Jhat can be done to conserve 
our present water supplies? How can we find new ones? Can water be re- 
distributed so that it-'s available where most of the people live? Can 
polluted water be made usable again? , . " . 

- If ,populatioi!i is going to continue to increase j4i?t how' much water do 
people use daily. The table •bslm; 'shows the ayerage amount of water 
used in some- everyday activities. , ■ . 



Average Domestic (Home) IJater 
Use in the United States 


Amount 

Pumose' (liters /person/day) 


Flilshing toilets 


78 


Washing & bathing 


70 


Kitchen Use 


— 


Drinlcing Water 


in 


Laundry 


8 


General 

Household cleansing 


-6. 


Gardening , 


6 


TJashing the car 


2 

, 1 



"How muck water do you estimate that you use daily? 
Don't "water" down your estimate .... 
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United States Environmental Problems: Air Pollution 



research and Discussion Ouestioris 



Sub -Group T^ro 

' 1* ^'That is air? What tv7o gases make up' 99% of the* atmosphere?. 

2» IvTiat does the air have to do with the quality of our environment? 

3. Source Reading-"#27 , pp. 702-705, , Rise of the Ame ri can Nation , describes 
the problem of poisoned air. According to Dr. Leigh ton what are the 
principle sources of contamination? VJhat solutions does Dr. Leighton 
recommend? , ■ . _ , 



4. 



r 



5. 



In, December 1970 the JEnvironmental Protection Agency stated "that 

•the gro^^th in the amount and complexity of air pollution brought about 

by urbanization- industrial development, and the increasing use of 

mt>t'or vehiples, has resulted in mounting dangers to the public health 

and welfare, including injury and hazards to air and ground transportation' 

Does Xhe chart on pp. 788-789 Pise of American Nation reinforce or deny 

this quote? Explain. Do the charts on pp. 798-?799 Pdse of American . 

Nation have" anything to do' with the above quote? Hot? do you spend your 

leisure hours? How do you make yout living? Since man in general is 

nm making more money does^his consumption itycrease the amount of pollution 

in an area? Do your answers to the above questions^ indicate you ^re a 

major pollutor? l ' • 

/ . ' • \ - 

From the bar graph what effect does, density of population have on lunp 
cancer? I'Thy? vFrom the line graph, what is the percent rise in 
emphysema, deaths from 1950 to '1964? VJhat"does this tell you about air 
'pollutioiX5r ^ 



Lung 
Cancer 
, Deaths 

(per 
100,000 
Pop.) 
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^ 1955 1960 1964 
Air pollutants — 135 million tons/yr. 
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CHART I 

Source, A Strateg)^ for a Livable EnvironiSent, U.S. Depattmfent of Health, 
Education/ and Welfare, Washington, 1967. (I shall refer to this report 
henceforth a?' the ''Lint<5n report," after the chairman of the Task Force on 
Environmental Health and Related Prpblems, Ron.H, Linton.) 
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^« Inquiry >taa Causes Air Pollution -^^ ' 

\ . 
Ha^ does population contribute In the accumulation and conceiitratloo of 
air poliutants? What can you tell from the chart below? Is there^ any 
relationship betr^een an Increasing population in ^n area and the amount 
^ of pollution^ in the atmosphere? . . 



Suspended Particles-Urban Stations V Population Class 



1957-1?V61 Geometric ^tean Va 



10 -.000-25,000 PoT?^J fi^ 



?'^,nnn-sn,n oo Pop. U q 



sn,o|)n-inn;nno vn 



T 



T)6 



100.000-400.000 rap. 
I 1 T 



101 



7no,n!|)0-i.nQ n,noo7np. 



Jio. 

3 119 . 



ues 



1.000,noo^3.000.000 Pop, 



T 



Jl54 



Over e.OQO.OOO Pop, 



20 -40 60 ' 8fl ' 100 .120 t 1^0 160 
'rlicropirams ^er Cubic Iteter of Air 



Jl76 
180 



Fi^. 1 Averao:e atmospheric concentrations of '^jartiqulate nuclei in 
relation to size of settl^eiit by population. . • 
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According to Dire<;tory of Arkansas^ Industries 1973 has thete been an In- 
crease in manufacturihg companies in Little Rock? In Arkansas? Has. * 
there been an increase in the amount of pollution in the air? But in- 
. dustry is not the major cause of air poHtitlon. XThat is? Do you drive 
uhen you, could walk. ' ^ ^ . 

TTbat about the practice' of aerial spraying of.. our crops? Sure we have 
to hav^ food but Raghel Carson in Silent Sprinf^ and trrank Graham in . 
Since Silent Spring vrarns us of this practice. . IThen were* these books • 
fi-rot published? Has any progress beea made in curtailings improving 
or eUioAn^txng thiS^ practice? Do the charts on page 785 of F4.$e o,£ 
tho iVu^cican Nation reinforce some of Itiss Carbon's warnings? ^ 
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9. Not only<do we have the socJ^losical (getting along with your peer^) 
and the economical causes of air pollutfbn, but we have weather 'i 
conditions that can seriously affect living and nonliving things, 
\n\at happens when a inass of cold air advances over a city? Warm air 
is lifted, upland over the colder air, isn't it? ^^hy does the advancing 
colder air lift the warmer air? ^Jhat is a temperature iriversidn? 
Graph the data in the table belw that contains temperatures like those 
yoy would find in a temperature inversion after a cold front has _ 
passed through. 



Altitude Temperature - Altitude Temperature 
(meters) (^C)' (meters) (^C) 



150 


15 " - ■ 


12f^0"^. 


P 


300 


13 " 


1350 


-2 


450 


li 


1500 


-5 


- 600 


f 

9 ■ 


1650 


-4 


750 


7 


,180'5 

• / 


-2 


900 


.5 


/ 1950 / ' 


- 1 ' , ■ 


1050 


3 


2100 


4 



2100 
1800 
1500 
1200 i 
900 
600 
300 
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A distinct layering of air occurs, l^ere is the coldest air? At 
what .altitude do you notice the wariner air layer? Hot-;, would. vertical 
mixing of the air affect the layering o*f the air? ' Suppose no wind is 
blOT;ing during a temperature inversion. This means tjle air will -be. . 
almost motionless, ^^ere are smoke and other air poll^itants likely to • 
collect during a temperature inversion? . . 

10\ " Simulation; You are the Smo^ Control Director 

7ould you recommend that the thousands of factory furnaces be shut doxm ^ 
whenever a cold front approaches? I*Jhy? Vould you recommend .that all 
nptor vehicle tra'ffic be prohibited v/henever a cold' front approaches?!. 
* l^y.? Would you recommend that artificial breezes b^ preated over the 
entire ci ty "'Whenever the wind sp eed dropped to a near zero leVjel? llhyl 



Would you force yoOr citv indastry 'to remove sol i<r~nolT^tarffs~TfOiTr~ 
chimney gas^s before releasingthe smoke into the dir? T^y? .Would you 
^r^j -^Traand that all home furnaces be tlirned off whenever an aix-^pollutioR 
crisis ^v'^urs? Vhy? How can a vara front lead to a temperature inversion? 
Would youL predict that smog conditions would be worse as a result of a 
cold fir©«^4, or of o warn front?' ' ^Tiich type of front condition would be 
ivost likely to- result in ,n tor^israuuie in^e^sion in your area? j l-Jhy are 
§Ficg conditions less frequent in fanning regions than <in industr-'al center's? 

f ' ' 

11. We '''•e seen how .^roup pressure, econo.-Tlc desires, agTrlctiltural practices^ 

and Treacher conditions contribute to air pollution^. 4^e theie ill «ffepts 
on you the Individual? Tjhat if you ha'i lung cancer, cPrjnic bronchitis 
orr some respiratory disease? Read and report cTn "32 Cigarettes a Day'' 
frdm !'C! Pent in the Sun by Robert and Leona Rlc^o'^'. It ^'ould also be ih~, 
terescing to , read and report^on some of'the r^st drcimatlc and convincing 
evidence of. the deleterious effects of a-^ c pollution on humans: Although 
the Mst is not long (Meuse Valley, ^/^iglu^^ JL0'3O- Donora, Pennsylvania^ 
1948, London, 1952) the effects these anplanijed exposures were start-* 
■ ling ^nd impressive. The "ouce Valley, Donora and London episodes- all 

1iad much.'ih common ^an^ mud| knowledq'e about the* likely behavior of an air 
^ pollution episode can be iPfeaned from careful revievj: of the circumstances, 
involved. ' ' ' - 
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United States Environmental Problems ' SO'li'd Waste' 
* ■ * • 

r ResearcH and Discussion Questions 

Sub-Group III ♦ ' . • 

Act 237 which may be cited as the Arkansas Solid Waste !Ianagement Act • 
states, ''It is the purpose of this Act and it is hereby declared to be 
thQ policy of this state to regulate the , collection and disposal of 
solid wastes in a manner that will (a) protect the public health and 
welfare; *(b) prevent vrater pollution or air poiluticm: (c) prevent " the 
spread of disease and the creation of nuisances; (d) conserve n^Kurai 
resources; and (e) enhance* th^, beauty and quality of the ^nvironment/' 

Using the graph beloi'7, hoT7 much did solid x/a^te production increase from 
1920 to 1965? How much is it estimated to increase in the late 1980 's? 
Hov7 old will you be by tTien? How will this affect your life?* 



?tillion' Tons . 
300 
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Inquiry How Mu<!h Gart>ape Do you ' Produce ? \ - ' 

You will need four large paper bags. Arrange to have your household • 
garbage separated as things are. discarded. For example, the members of 
your faipily can put all paper materials in Bag No. 1^ all metal things^ 
Iri Bag Mo. 2/ all glass and ceramic items in Bag !To. 3, and Bag No. A 
get5 everything else. Keep a record of all the different kinds of things 
than go into this iast-*bag. After a fet^^ days or week, each bag is * 
weighed before bein|> put oyt for collection. The total v/eight of all' 
four bdAS is then calculated. Record your results. in the table below. 

. ' Tptal Amounts of Garbage Discarded 

By Stucjents' Families for Different Periods of Time 



Student 
No. 


/Jo. cf fecple 
in 

Household 


Mo. of 

Days of - 
Collection 


Pounds and Ounces 


Total 
Weight 


Paper 


Metal 


Glass 


Other 
Matls. 


1 
































3 ■ ^ 
















Total 
Average . 
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Now caloilate the amo\mt of garbage 'diawrded per person per day^ This 
is a inmtter of almple arithmetic • For example if a faintly of tv7o dis- 
poses of 16 pounds of garbage in four days, then the average amount of 
garbage f or ^ that household is tv7o pounds per person per day# This i3 
calculated as follov^s: 

16 Pounds 

(2 People) (4 days) i 
The result for each student's family should be recorded in the table 
belovj. ' We can now compare the results for different families. 

Average Amounts of Garbage Disc'arded Per Person Per Day 



Studeilt , • 
• No. 


Paper 


Metal 


Ounces of 
Glass 


Other 
Materials 


* 

Total 
Weight 


1 












> 2 












3 












Total 
Average 













Calculate the average amount of garbage per person per day for all the 
families involved. VJhyiis it useful to have these avei;ages? Tfie inform- 
matiott in Table 2 gives you some idea of. the amounts of different things 
that make- up" garbage. In order to compare your findings ^Tlth the results 
of more detailed scientific studies that have^been conducted, you have to 
.calculate the percent of each material. You can do that from the total 
amounts listed in Table 1'. For* example, if there are 20 pounds of paper 
in^ a total of 40 pounds of garbage^ the amount of paper comes out to be 
50%. ^ ^ ' ^ ^ 



(20 pound! 
(40 po] 

Make those calculations am 



6f paper) (IQO) 
ids of garbage) 
record the: data in Table 3. 



Percent Composftion of Garbage. Cfitlctilated 
from Averatee Ampunts in Table 1 



Gaihaee 


Average Weight 


Percent Composition 
by Weight 


Paper 






Itetal 


" — — — 1' — 




Glass & Ceramics- 






Other I^terials 




* 


Total 




100 
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You can compare this information above the average percent composition 
of your garbage with the results of detailed scientific studies shown 
in Table 4. * % . - 

Average Percent Composition by Weight of . * 
' Rous eho let Garbage from. 21 U; S. Cities- 



Table 4 



Component ' v 


, ; — 

Percent 
By lelnht 


Food Waste ^ • 


• 18.2 


Gard^ Waste 


7.9 


Paper Products 


43.8 


Metals 


9.1 


Glass and Ceramics 


9.0 


Plastics, rubber, and leather 


3.0 


Textiles 


2.7 


Wood* 




Rock, Dirt, Ash, etc. 


3.7 



Table 4 shows that almost half of the typical household garbage consists 
of paper products. Tjhat weight of the follot'/ing paper items do you dis- 
card each week: newspapers, bror-m bags and wrapping paner, corrugated 
boxes, plastic coated papers, waxed milk cartons, tissue paper, junk 
mail, paper food cartons', and magazine paper? VThich paper items can 
you reuse or recycle? IThat paper products can you dq without? I^at 
things, are discarded by your school? How much "is discarded each day in an 
""^average classroom? W\at happens to that paper after it leaves your school? 
Are there any ways to recycle paper in your community? Could the paper 
that your school discards be recycled? V.o^i can you. afriange Co, have that 
done? What can your school do with' any money that it makes by selling 
used paper instead of having it taken away as garbage? 

So far we have been concerned only with household garbage. Table 5 shows 
the number of pounds of solid wastes produced per .person per day from 
other* sources. * . ' ' 

\ 

\ 
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Average Amount of Garbage Collected , . 
Poi^ads^er P^tson per Day 



Table 5 



Solid Wastes 


Urban 


Rural 


National 


Hous.ehold 


X.26 


"0.72 


1.14 


Commercial * . 


• 0.46 


o:ii 


0.-38 


Combined 


2.63 • 


- 2.60 


2.63 


Indiis trial 


0.65 


0.37 


0.59 


Demolition^ construction 


■0.23 


0.02 


" ■ — 

0.18 


< 

Street and Alley 


0.11 


0.03 


0.09 


^ttscellaiieous 


' -0.38 


0.08 


- 0.31 


TOTALS 


5.72 


3.93 


5.32 



3. "It seems that the importance o£ proper collection has been overlooked in 

the State of Axkansas.^ Of a total of 151 conteinities surveyed' in the , . 

State, only 37 operated a collection system/' p. 3^ Arkansas Solid Waste 
Management Report ,, Read and report on the different types of collection 
and what is ^eing done. ' " ^ - 

4.. *'l7hile most wastes constitute a problem, there are wastes v;hlch present 
special problems in some areas of the State. These wastes are found 
primarily in the agricultural community of the state and are: rice hulls, 
canning wastes, dead cHickens and rotten eggs, and agricultural chemical 
containers, p. 75 Arkansas Sglid Waste Tlanagement Report. Read th*is 
and relate hox«> we here in urban Little Rock are affected by these special 
problems in the. State. 

5. Inquiry: , Hot-; Rapidly is the Garbage Problem Increasing? - 

It has been said that Americans are producing garbage faster than people. 
Do you agree? I'That is meant by this statement? ' 

6. What fs the connection between affluence and waste? 

7. According to the table on pages 88-89 of Arkansas Solid Waste Ilanagement 
Report , V7hat industries in Arkansas are the largest producers of wastes. 
^Jh&t industries com^ in second? Do you see any connection betv/een this 
table and table 4? ' . 
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Source Reading 025 , pp. 697-699, Rise of the American Natlin , describes 
wanton desecration of the land. I'Jho are the desecraters? Do you ahare 
Packard's concern? Is so,' what steps do you think should be*:taken to 
correct the situation? \7hose responsibility is It to t^ke such steps? 

Simulation . 

^ 

Assume that tTie community in'x^hlch you live is located on the sea coast. 
As the population increases, your town is faced with the problem of 
garbage and trash disposal. The city engineers and the tox^nspeople dis- 
agree on how to^^dispose of the garbage. Several different proposals have 
been made to the city commission. They include the following: 

1. Hauling the garbage out to sea and dumping it. 

2. Using trash and garbage to fill part of the bay and 
provide additional building sites. 

3. Using trash and garbage to fill low lands around .the tovm 
and make thei? suitable for building sites. 

4. Compressing the trash and garbage into blocks and then 
covering them with concrete and using them as building materials 

^'Jhat position x/ould you take on each of these sugf^estions and why? I'That 
altemative(s) would you suggest? 



r 
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ACTIVITY 4 : Environmental Careers 

Purpose ' To inform students of possible environmental careers. 
Behavioral Obiectives* 



? 

Students will learn about various environmental careers which they 
might enter to meet the growing demand for trained personnel to 
solve the problems of pollution as measured by participation in a 
Careers Dayj Conference and viewing a film. 

Students will recognize that more education and interest are needed 
to solve environmental problems as measured by his willingness to 
become involved in educational programs and choosing to prepare hi-m- 
self for an environmental career. s 

Materials Needed: 

Information Sheet ' 

Careers in 'the Environment: Job Descriptions ^ 

Catalog ■ ' 

Southwest Technical Institute 1973-74 & 1974-75 

Film: 

People llho Fight Pollution and a study p,uide for each student. 
Backgrotmd Information : . - 

For most of us, it is hard to bolleve that' the earth is beinp, absorbed 
by its people and their pollution. If we are to survive on this plariet we 
are, of necessity, going to have to reidentify some old careers as many 
new ones emerge to help solve some of our environmental problems. 

Not only are we faced with saving our environment, but much of it has to 
be restored and improved so that all of us can enjoy a quality environment. 

All student recognize that many careers are possible sources of income 
but envirofimatital careers offer greater challenges and satisfaction be- 
c^se efforts are being put forth to reverse the present course tov/ard ^ 
environmental destruction. 
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Procedure: 



!• All of your morning American History Classes will meet xrlth the Careers 
Conference Day guests from 9 till 12 ♦ Your afternoon classes uill meet 
with them from 12 30 till 32 30* 

2. From a prepared list of speakers each student will decide on four that he 
wants to hear* This must be done at ,1 east one week before Career Con- 
ference Day. No changes will be* permitted* Each American History 
teacher is to submit an alphabetical^ list of his students who have 
signed up for each speaker. Tuxm this list in to your department head 
onfe week prior to Capers Conf^ence Day so he can prepare a ditto 
master list for roll purposes and so that you can get your room assign- 
ment for the day. 

3. Each speaker will have forty minutes for his presentation and questions 
and answers. The students will attend tr^o presentations before the 
*'break^* and tvro afterwards. 

4. Each student is to receive four copies of the Environmental Occupational 
Analysis Guide in order that he may complete one for each career speaker 
he hears. 

5. The film People !-?ho Fight Pollution and the study guide should be of 
interest to each student. It should be seen before Careers Conference 
Day. 




! 

f 
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Study Guide - ' People IJho Fight Pollution ^ * 

Questions for Use Before Viewing Film ; 

VJhat attitudes do most people have .toward their jobs? S 
Did you find satisfaction in your summer work? 
Are you enthusiastic about your part-time v/ork? 
Are you committed to your job? ... 

Questions for use After - Vieuing^ Film: 

What characteristics did the thr^e men have which determine their 
positive work attitudes? 

How do they rate on self-image, determination, enthusiasm, optimism, 
x^^illingness to work? 

T'/hat is the relation betv/een self-imagine and fulfillment or success of 
any job? 

Rubbish collecting and factory work are not usually considered hi^h status 
jobs. Is the pride and dignity the men in ,the film have tov/ard their 
work related^ to status? 

How and by whom is job status usually determined? 

In what other ways do you think status could be measured? 

Does formal education or high pay guarantee happiness on the job? 

Considering. the current and future job market, is higher education alone 
realistic insurance for getting a job? • ^ 

How can other assets such as self-esteem, creativity, initiative be 
developed and used to J^ind a job and overcome job tedium? 

The three men in this film are determined and optimistic about the 
eventual results of their fight against pollution. Do you share their 
feelings? 

^Taat positive action "can you take now to help the nation's problem? 

You might consider and investigate other job opportunities available In . 
this field. 

In v'hat other fields might you find jobs xAich make a definite contri- 
.bution to society? 
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Occupational Analysis: Environmental Careers ^ 

1. Classification of job ♦ 

' A. General 
'B. Specific Branch 
C* Name of particular job 

2. Duties performed (major) 

.A. 

' V B* 
C. 

3. Personality traits, interest, aptitudes, physical requirements for job. 

A. F. 

B. ^ G* 

^ C. ' ' . H. ^ 

I. 

E. * J. 

4. ^Thich of the above personal characteristics do I have? Do not have? 
C^eck (x) OQ left side of those characteristics that you possess. 

5. Educat;ion or training needed for -job. 

A. " Skills needed: 

1. " ^ ' . ' 

2. 

3. ' ' ^ 

B. High School covirses needed for job: 

1- . . ^ ' . 

2. 

3. . ' , . ' ^ 

C. College courses required:^ i 
1. 

2 . 

3. ' 

D. Wiiere c^n the necessary training be obtained? " 

6. Ilhat is the otitlook^for this occupation? 

A. Jobs available locally: 

1. 3.. 

2. ' ■ ^. 

B. Jobs available In state 

1. ' 3. ' • 

2. , ■ . 4. ' . 
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7. Will this occupation give me the social status I desire? 



8. l"Jhat fringe benefits are available? 

A. Insurance 

B. Retirement 

C. Safety equipment 

0. What way is this job of service to the environment? 
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Careers U the Envlronmsnt: Job Ossc'ripticns 
I. Science and Rssearch 

Educational.-Re<}u1r«R3nts:A bechelor's (fegreo with f 'na^o;*.]" 
life sciences js , basic requjTa,ent_for^entry.levaJ^^ 
students planning a p.rofesslor 
advancsd degrees, preferably \ 
Raster's degree' qualifies a;p< 
scientific research progrsas. 

1. Air 

. In.organic Chemist: The Inorgsnlc chemist P^^"S'*<i-" ^^^f 'll^S^ 
en substances that are free frotn car<)on-£uch as n«*sls, ores, gases, 
and hc«-:ry ch2.-n1cals-.to develop and Unprove such materials for p,ro- 
<luctive purposes. ^ ' ^ 

Msterologlst: -The nwteoroloolst studies theVtniosphjrlc ph$norena of t^^ 
earth He Is Interistad In and attempts to dsscHba and explau. .he 
Stions. lc^onL^T and processes of the f^"«^P^.^'^' J^^^ 

scisnce is coTiprlsed of many constltutent f'^^.^o.^ of which are. , 
- — i,,aw. clInH'tology, and synoptic, 4yncj«1c, and pnyslcal i^t^ITJ'^fy- 
' sS;^'ofthe]e specialties ar^ Search oriented f^,^o>|« 'are application 
oriented. The cTlwatologist is research oriented; he, Interprets 
?S?1sllcal data on the wln^. rainfall, sunshine, l^^l^^^'Xd T 
Ispects of the clln^ate of a particular area "''^r an extended period o. 
tiS In order to-pred1ct the future climstlc 4:ond1t1ons of t^-s e^a. 
Helsv^lops and uses statistical data r.nd other methods to f e and^ 
I^Q^pfei: cllHiatolcgical data. The ir^sjor cori^onent of the latter group 
■ is the synoptic wetc-orologlst or the "weather forecaster. Rost 
of his activities are oerfomied indoors, using highly con>?]QA 
nvgteOrologlcal cquipiTsent. ' 

Th« sti'dy Of air-its corijposition and its motion-constitiites the basis 



for uncSnstanding air pollution and its potential correcticn 




lesserdagrerthan wharhe coatriRte's'to^the general under? tandi ng 
of air pollution, 



2. Water 



T 

Hydrographer; The hydrographer perfonss activities primarily related 
to the study of water resources. He sarnies, measures, atd;tests 
river levels, water flcv/, silt accumulation, water teiifperaturc, afid_ 
and water control equipment. Based on- his studies, he prepares reports 
with supporting recorfscsndations. The hydrographer works closely if*ith 
-meteorologists in the 'fecsurement of rainfall, water runoff , etc. Much 
of the hydrographer' s t1ma is spent outdoors.. The hydrograpf^er applies 
hisw^'rtlse in the cofttrol and utilization of water resources. A 
hydrographer can apply his efforts to developing flood control measures 
erosion -prevention, irrigation, and other water supply uses. The 
hydrographer can, therefore, apply his talents in several areas of 
pollution coatrol and resource conservation. 



Oceanographer: An oceanogrepher studies the ocean, Us contents, 
and Its movejnents. He plans and conduits extensive tests and. 
surveys. The results of his studies serve many industries, both 
private and public. His studies often involve the development 
of maps, charts, tabulations, scientific reports, and papers. - 
He needs and uses -many different kinds of specialized equipment to 
- stu4y the ocean. He is often involved in the development and design 
of sucb 'instruments . An oceanographer spends varying amounts of • 
time on ships at sea. These excursions can last from a-few days to . 
many months. '' ^ 

'htost oceanbgraphers specialize in one of the highly techifical fields 
4>f this work. Those specialty areas which are primarily concerned 
with the -environment" are biological, physcial, an.d chfemi cal ocean- 
ography, or marine meteorology. With the expanding demand for a better 
utilization and preservation of bun oceans, it is anticipated that 
,oceanographers concerned with the environirienta] specialty fields 
win be in demand- during the 1970^ 

Solid Haste ' . * 

Economist: The eco/iomist is primarily engaged in the study and evaluatfi 
man's activities directed toward satisfying his material require- . 
ments. He is concerned with the problems of- the efficient use 
of scarce or limited supplies of land, materials, manpower, and 
natural resources and in meeting the demands of those supplies. An 
economist develdps or uses theories and models by. which economic 
activities can be examined and assessed and by which -plans, policies, 
avid programs can be made regarding the intelligent and effective use 
of land, labor, and capital. 

An economist can apply his expertise in virtually all of the environme 
problem areas, but the' most ijr^ortant contributidn is in terms of , 
conservation and proper use of natural resources. The economics of 
urban planning, industrial location, taxation, etc., all provide 
avenues of application to solving environmental problems. An economis 
specializing in these and other areas is becojning increasingly importa 
*1n the planning, iiiiplementing,'and evaluating of pollution abatement 
projects and resource conservation measures. 

Noise ' , ' 

Biophysicist: The biophysicist is trained in biology and physics. 
Ha is concerned with the physical principles of living organisms and 
'living cells. He studies the orsanism's response to such physical 
forces as heat, light, radiation..' sound, and electricity. • He 
frequently uses such. highly sophisticated equipment and instruments 
as nuclear .reaction or special electron microscopes to study the 
effects of radioactive particles on tissue cells, which make the studi 
' tissues visible down to thfe smallest units. . 
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Radiation 

Seophyslclat: A geophysidst studies and analyzes the earth's 
atmosphare and hydrosphere to .determine the Effect that phanging . 
climate, thennal, seismic,, r^adlatl on, pollution, and electric 
conditions have on the earth.- Ha ma^' also analyze the structure 
.and compost Ion .of the earth's 'Interior. His studies encompass the 
origins of glaciers, volcanoes, earthquakes, etc., and from studies 
of this type, he attempts to deteralne appropriate water supply, 
irrigation, and flood control programs. The geophysicist is 
intinrately involved in the cyclical nature of th^ earth's 
environ-nent, and based on his understanding of this interaction, 
■ he is in a unique positix>n to help .contriubte knowledge toward 
the solution of major envi ronmenta.1 prdblems. 

Pesticide 

Biochemist: Biochemists study all living or^aniS!?s and thei-r cf^enical 
biological processes. They are primarily involved in a rasearch- 
oriented profession that studies the ir.pact of chemical changes on 
plants and animals. Biochemists isolate, anaiyia. 1d;Mt1fy, snd 
report on the minerals, vitamins, enzynitts, honror.cs, etc., that 
affect the operation of living organlsrns. Soms specialize in certain 
tvpes of organic functions s-uch as digestion, breathing, and aging. 
' They can spacia.l1ze in the study of environmental pollutants on living 
organisms. The biologicsT or chemical pollutants in air and water 
as well as those in the soil affect the functioning of most organisms. 
.Biochemists have a primary responsibility .to evaluate these effects 
and suooest rembdial action. The work is predominantly indoors, 
ususally in a laboratory or research facility, and-requires 
considerable concentration, patience, and attentiveness . 

Organic Chemist': The organic chemist conducts experiments with sub- 
stance!^ of which the essential element is carbdn, such as paint, 
rubbed, wood, dye, petroleum, etc. The field of organic chemistry 
Includes as one area of specialization the agricultural chemist 
who conducts research in chemcial problems related to comnfercial 
agriculture. His work includes protecting crops against infestation, 
promoting soil conservation, citiminating soil poisons, developing 
better and less harmful insecticides, fungicides and rodent [joisons. 
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11. Education and Technologit . ' " 

Educational Requirements: The geHsraTly* accepted standard of backaround 
training to enter the engineering profession is the compTetion 
*of 'requimients for a bachelor's degree in engineering. Advanced -training 
•Ms needed in many positions, present a'nd future. Some specialty fields 
such a*s nuclear engineering are taught only at a few schools and some 
onl-v at the graduate level. Entrance requirements for undergraduate worK 
necessitate a high quality of work in high school with courses in mathe- 
matics and physical sciences. 

1. Aercnautical Engineer: An as'-onautical engineer engaged in a career 
relating to envlr-orimental -problonis is involved in the .design and 
development of aircraft which decrease the amount of air and noise 
pollution. He usually specializes in one or several phases of work 
such as testing,' propulsion, s-tructural design, materials, analysis 
or similar activities. He is concerned with all aspects of the 
dsveloKH'^nt of aircraft and related aerospace devices and may 
specialize in certain types of aircraft - jet, conventional propelle- 
driven, military, or cosnmsrcidl. Hov?,'aver, there is considarab.le 
flexibility among these specialties that can allow for internal mobi 

An aeronautical engineer works primarily indoors with some study and 
obsen/ation occur ing in and around aircraft and their components.- . 
type of engineering is not considered physically demanding. Where 
the environmsnt is concerned, aeronautical engineers can most 
effectively use their skills in the prevention or reduction of air 
and noise pollution. 

Cerrbubtion Engineer: The conibustion engineer designs heating equipmer 
that will efficiently bjrn fuel, then test it in the burning procjs: 
He attempts to deteriiiine which fuels are best suited for a specific 
pro'-ess that will provide ootlmum resource and minimum fuel consump- 
tion. The combustion engineer v^rks primarily indoors, but can en- 
counter hazards 1n the course of his activities. The work i$ not 
generally physically dernanding. 

Minimizing resource usage by efficient bu-rning and energy conversio-. 
processes and maintaining a minimum level of air pollution pose a 
major challenge -to the combustion engineer. Consequently, he must 
perform his functions' while being cognizar^t cf pollution and resourc 
conservation. 



2, Water 



Hydraulic Engineer: The designing and ccnstruj;tion of large pow^sr, 
irrigation and navigatior. orojedts that control as well as use water 
is the special interest of the hydraulic eng-ineer. He must compute 
and estimate the flow rate of water and specify the correct type anc 
size of needed equipment. Some hydraulic engineers are particularl} 
interested In the evolution of streams, rivers or open waters by 
such methods as dredging" or digging. They frequently design and bui 
new cr artificial channels for water distribution such as reservoir 
canals, dams, etc. Much of their work is done in offices or labo- 

' ratories but' also can involve field work. . 
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Watershed Manager: The watershed manager Is responsible for the 
S'n^nt afd maintenance of the country s large «f r^jofage 
facilities such as reservoirs and aqueducts. One of his Pf;^ 
resnons bimie^ to monitor and control the water leve Jn the 
stoJS fapilityahd to regulate flow rate. He also reguates water 

• fS for flood^control and irrigation purposes and determines the 
• dearee of release required to maintain flow, pressure, and e evat on 
S^plcified levels He regulates machinery and turtine eng. nes in 
. hydroelectric plants, frequently ««nitoring the. -neters ^jd gauge. , 
and parfonning minor maintenance and repair work as- it is needed. 

Another majpr concern of the watershed manager is the Ifl^H^^ t^"" 
which the water flo'.s. He is equa y -^"f 
maintenance of thfs area, and sorr^times it s '^«f ^sary for him 
h patrol it. He not only inspects the equipnsnt ^ff^d there, but 
'watches for trespassing or illegal lise of the area and C-^ecks for 
dimagf frSm b^rr^ing animals, rodents, pests . or other wildlife. 

\he watershed manager controls the chemical ^--on^^^ll^ ^.f^^^-^^/j^f L ' 
Durification-maintaining processes, usually on a day-fco-day basis, 
thJs makinq one of his greatest contributions to water conservation. 
^ of?en supplies data to supervisory personnel for any problem . 
identification and corrective action. 

Solid Waste ^ . . ' 

"iPnH^-^na Architect: The landscape architect' plans,- designs, and in 

«sss siperv se^^t^ transformation of Und areas *nto ijseful an. 
Sactiie sites. Hb designs the appropriate combination of water. , 
fr^If land and structures to facilitiate the intended use of thq ^ 
^nv?^rl"^t Efficient Sse as well as aesthetically pleasing design 
hisTrima4 oia s" • Parks, playgrounds, shopping centers .^resorts 
•S^nrouSS a^th^^ d°"^^" his. profession 

rn'? ftiofwit^%ie overall desig.. P^^^^Jf ^S^, Jl^TdJS'rs ' 
cost'estio^tes. and- necessary -^fe^ials He works prima^ ^ 
except for the necess'ao' supervisory activity, usually in tne later 
stages of a project's development., 

' The landscape architect provides at. least t/^o -important contributions 
to the solution of envi-ronmental problems:. He P^^^vides aesthetically 
attractive areas that reduce visual . pollution, and ha attempts to use 
available land in the most efficient and functional manner. 

Noise ' ..- \ 

"MnHtKtHaT Health Enqineer:' The industrial heal-th engineer is engaged 
^ 1 punning 1 Jz Jg/ coordinating and reporting on health conditio 
S a'planS^ir ihd4t»7. He applies the relevant pnncip es of engine 
ina to analyze and control conditions influencing occupationa hazard 

i d?s ase! He must analyze all conditions if olving radia ion 
dust fumes, noise, vapors, solvents, gases, etc., that are known 
or sispeS of being deterimental to ^^f^^h. He must suggest or , 
recoiTHiend methods of remedial or preventive act on. .Part of his 
JlsSSbilities include the supervision of workers engaged in 
TeS^nt and maintenance of 'conditians. in compliance with he a th 
stanK. Occasionally. the mdustri a health ^JSlneer act s a 
•consultant to a managertient or governmental body. He works pnmari y 
'indoors and can encounter hazards associated With processes producinc 
the above types of Conditions. ..^^^^ 
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Radiation . ■ / * \ ■ * 

Nuclear Engireer: The nuclear engiheei* Is involved with scientific 
research and Us application to problens in^the usG.and contrclled 
production of nuclear energy, and is particularly concerned with the 
ha^zards of using radioa^ctive materials in nuclear reictors. He is 
involved in the design, function, and operatfon of nuclear resctors, 
but may also work with jet, steam-turbine, and internal -ccxnbustion 
engines. Some specialize in the procGssing, disposal, and safety 
control aspects^f radioactive materials. Nuclear engineers are 
often found In supervisory pes Hi ons» ^ ... * 

The nuclear engnfsers major challenge i? th'i reduction of thermal 
pollution in water and the control of radioactive emissions into the 
atmosphere. Ho can therefore play a major role in the resf.arch and 
analysis of water and air ccntant. To a lesser degree^ some of these 
engineers are involved in the research and* analysis of t})e effect 
of some aspects of water and air pollution as it r^slatss to the health 
of animal and plant life. As a result of such research, some nuclear 
engineers are actively working to use this knowledge 'in the designing 
of safer nuclear equipment and facilities. ^ - 

Pesticide ^ \ ^ . 

Agricultural Engineer: An agricultural engineer's work can apply in 
•both areas of pollution control and resource conservation. He is ^ 
interested in .applying engineering principles to "obtain more efficient 
design and use of .agricultural equipment, farming techniques, the 
use of electrical and mechanical devices to fanning methods, and the • 
efficient use of soil- and water resources. An agricultural engirfeer 
usually specializes in one or more aspects of resource conservation and 
'""pollution control sucH'a^ testing, application, .research and develop- 
ment production, or mana^ernent. Depending upon the, particular spacialt 
^ his work can 5e either *irddoVs or, out, and can be highly physically 
demanding/ The development.Df efficient agricultural techniques can 
result in reduced visual,' air, and pesticide pollution and an 
■Increase in production cutout. Conservation of soil and water 
resources t^irough v/ell*planned' irrigation systaTS, efficient plant 
cover, 4nd crop rotation are all within'tha domain of agricultural 
engineering. ■ • ^ # • • 

Expanding population and' increased, emphasis on resource conservation 
and pollution control are likely to stimulate the defjiand for 
agricultural engineers. The increased use of solid wastes as 
agricultural resources and the rapid expansion of power and energy 
requirements on modern farms will also add. to the overall demand. 
Therefore, a modest upward growth in employment of agricultural 
engineers is ^r^ticlpated. 



soil Conservationist: The- soil conservationist is inte^sted in anj 
concerned with the productivity, general nianagen«nt. and J ternati ve 
practices of soil use and conservation. «e studies and cassifies 
various types of soil and determines tha soil's capabilities for , 
growing different products and-crops. IJany solJ,C'^"servat3onist 
identify and analyze problerrs related to such things as land dra nage 
and u 6 of soils in foundations rosds .other types of cons ructic 
and structures. He is frequently requested to supply techni^^^^ 
assistance to private property owners such as ^^nr*8rs or ranchers 
net only' in the United States ^ut also in ^o^e^?r^countr es. He 
inspects watershed lands in an atW to pinpoint poS si ^^^^^ trouble 
cnots Where flooding or other problems ^ likely to occur. He is 
;;^sponsib'll for'preparing reports with suggestions for preventive 
or corrective sctiyn. 

The soil conservationist, as his title irwlies, nsakas a direct 
contr?iutfo^1o al aspects of environnr.ntal .protection ar>a improvarr^ 
that are related to soils. His work is particularly itnport ar.t n 
pr^JentinrsG^l deterioration and in fnaintaining both functional , < 
and aesthetically pleasing ground ^ovfir. 
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ni. Technology 

Education Requirements: In general, one to three years of P?st- 

• secondarv schooling is needed to qualify for entry-level positions 
in this field. "The length oltinta and sophistication of training- 

• is dependent upon the' requirements and complexity of a specific 
occupation. Candidates" for technical occupation? can find .courses 
through technical colleges, vocational schools, military service tram- 

X . ing^-or aunior or* co({lr.iunity colleges. Many- engineering, mathematics, 
. . and science students; who- have-not completed college degree requirements 
can ■qualify ^or entry-level positions. ^ 

• J.. Air. . ' ~ ; . • ' 

Environmental Inspector: -(Air) The inspector dealing with various as; 
of our environnient, such as air, smoke, water, and waste, is prlman. 
concerned with daterirdning environmental purity by using a variety 
of mechanical ana chemical tests. He is guided by regulations^ 
and statutes that establish standards for environmsntal contaminatlo* 
He analyzes and reports oh the sair^les and data that are collected. 
Frequently he makes recommendations for corractiva action or 
'reports his findings to appropriate enforcairent agencies to instigatf 
^ legal action (wher*ei conditions warrant). He frequently msi act 
in an advisory capafci'ty to an establishment that may be bordering on 
. ' a- violation of -standards. 

Although most specialize in one area, such as noise or solid waste 
the environmental inspector is also concerned with the entire 
environment as. It relates to his specialized area. He must be 
. cognizant of and react to changing conditions external to his 
field of interests For example, a solid waste inspector rtust be wel 
informed on the generation of oollutants and their proper disposal w 
a minimum amount of deterioration -of the surrounding envi ronirient. 
And the pesttcide inspector has to be aware of the varying demands 
placed on the need to control pests yet the equal need to maintain 
' standards .fo ecological balance and high quality at all levels. 

2. Mater - ^ « V. 

Environment Tester or Analyst, (water; The eavironmental 'tester or 
analyst is primarily concerned with the determination of air, water, 
• • or soil Rurity. He uses a variety of mechanical and chemical tests 
well as a range of methods and procedures in the determination of th 
level oi: contamination. He is particularly concerned with the contr 
devices used by industry and the effectiveness of these devices. 
The tester or analyst is generally responsible to the supervisory 
branch of the industry or agency. In his capacity as a tester, he 
prepares reports and often suggests methods to Improve and maintain 
air, water; and soil standards. * \ ^ 

Most of the testing and analyzing work is done inside a laboratory. 
The gathering of test data is performed outside.. The tester or anal 
may be occasionally subjected to hazardous conditions, but in-, genera 
this is not a significant problem. He often has an opportunity to 
travel, and in some positions with federal agencies, he may be away 
from home frequently. 
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Solid'^ Waste \ 1.' •. • \' •. 

- • ^' Ti^Kr-5r»n. ^'fiiQlid wa'stfi) Thetenvlronntental technician 

™"tSuSloS operation .;,^d maintwance of--.the =J">J^fJ^;J^| 

control , of the'yforl4-s ?^l>ulatioTv-'^^rph; Vtork J" >J^^^^^ 

.working with p&ople are pecess a -5^. criteria for s.iec.ion 
occupational area. ' /' 



Noise • 



Mo-v,;»n^rai Tpstsr' (Test-eftgloe ev^^uator, sound devices, electric 

baus«..and . ' "Lri^'^divfcerio Sbta n correct and 

and precision weighing and measunng aevites uu u 

accurate, information. 

The automobile mechanic 1. probably ij one of the 

Sparking ergfne" uses fewar resources and emits fe-.er pollutants. 
Other t-st-engine evaluators are primarily concaVed with the noise 

;5?^r?!o;2"artrn?iS^%y tre'u^fr Zr.fJ'Xr compliance with 



qui r€ 
these laws, 




( 



r . ■ ■ 

Rftdlatlon 

Nuclear Technician: (Radiation) The nuclear technVcl an usually 
works as an assistant to -4 nuclear engineer.' He may conduct tests 
on nuclear waste disposal methods, write reports and assist in the 
development of machines and equipment,^ or monitor the plant facilitit; 
and working environment to detect a»\y radiation contamination, rie 
frequently use$ complex laboratory equipment in conducting experiment 
Some are involved in making drawing and models of equ4-pr«nt under 
the nuclear engineer's direction. 

The nuclear technician is interested in the controlled release of ^ 
nuclaar niaterials into our environment and parti cularily in devisi-ng 
and improvino measure!r«nt-;tests. Because tKe development of ' . 
efficipht and effective r^thods of disposal of nuclear waste„, « 
materials is vital to the environment, water pollution and atmospheri 
pollution are the most immediate concerns for t»ie nuclear technician. 
Gen.'i'ally, such technicians perfonr> their work inside a laboratory 
'and its related nuclear plant facility. 



s 




IV. Application and Operation 



Educational Re<,u1re«»nts : \«»J^„-i; *f,,"fSnrof 't* wi^£e« i s 
on-the-job training. .S'n«,"*f l9f,<^?l,f ^? K oppprt^^ t»'<'"3 

types of work. «m. . 

1. Air • ' 

Incinerator Plant Attendant: The Incinerator P^J"\J«f4^"*thl' 7 
. functional menter of the Prr^vfderdf recti 6n 

incinerator under the superv sion f ,^1^^ foreman, provioe . 

and assistance for the "^if^^ "9 J"^ "J f^e inoperable m^^^ ■ ^' 

pairs, lubricates, dismantles, and '^P^^f activities; 
and handles recording and collecting fees for ^J^cirierajion 

a variety of occupational hazards. 



2." Water 
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iiater Treatment Plant'operator: An^operator of J/^f,- JJ^p^r^ls^Jre'r- 
is responsible for seeing that ^^/J^^^neci pjani^eq J . . 
ating properly. He works closely ^jf ^^J^^^jf^s^bTe Zr reading, - . 

water treatment P' .sVP^^yi!°r- "L^chS?a^^ in-the water - 

recording. ,and maintaining the ^o^^ect chemical Daia ^^^^ 

The wat^er treat^nt P^^nt operator perfbr^^ t^^^^^^^ 

. ■ provi di ng the ci ti zenry "V'lth pure water »| f^^, ^^"[Srage areas 
for nialntaining sufflc ent quant ties^^ ^^^^^^^ . 

• IS5^er;?srd"brL"neth"eresr^;r:]fal^S^^^^^^^^ Of our ecological 
system reflated to water. 

3. Solid tfaste 

Recycling Operator: Salvaging ^- b-n an active pan^ 

• for many years; ^^/^ f ^^"^f f^,^^^^^^^ to find uses for 

pollution, a concerted effort has ^^centiy ae h ^^^^ ^.^^ 

development of new and broader Mthods in the future. 

The operator will determine.the types of 

and direct laborers in "rt^ng.. storing, and «d stnbutt^^^^ 

type, the ify'^fllJ^^Illll, { 'ucS'^« a rp?a„e Hnd will in- ; 
■ ■ fp|cfpS;r;"r?.;ttng"rpa?itf ob$«S ?o rep'air shops.and non- 
reparable objects to salvage. 
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4. "Radiation 



f'v.v-r PL'nt Operator: The power plant operators' role Is vital in 
s4eral areas ff environnlntal control. He operates the boi ers, 
turtines!Sf.8r«tors. and other auxiliary equipment -He is f ual ly 
resDO^siblf for supervising the equipment' control dfv and regu.atss 
Sose that feed thb subsystems of the poller P^^^J • iJ^^^'^r J.f^^ 
a.1jus1^nts which nigulate speed, voUage. ^ndinqoming turbines vO 
coi<^Hde with the voltage and power being generated. The pow^r 
pfantope>4Sr U al U Responsible for reporting and ^-s cording 

^a y LlfunCISns of the eqSipn-^r.t. may ^f^°"^"^/^P \^;'^",VJnSll 
eoLiicffleirl:.or in<;tallat1on of updatad syster.is, and can be t";'^-"^^^' 
fn SetnVg^t^^^ of devices to reduce atmospheric' poll ut on. 
The Sar power pUnt operator will be especially concerned 
this arsa^^of pollution control. 




,* 
{I 



V- 
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ACTIVITY 5 Urban Encounter Field Trip 

Purpose ^ To acquaint the student uith some of Qur. technological adyances 
problems of pollution connected x?ith itj anf! possible careers 
related to the solution of the enviromental problems/ 

Behavioral Objectives ^ . 

Student will visit one of the thr4e designated places and 
analyze the impact the company has on life in Little Rock 
as measured by his par\:icii)ation in the Urban Encounter and 
the report to the class. 

Materials Needed . 

Urban Encounter Guide. 

Suf^j^estecf Instruc t ions to the Teacher , 

You will be able to decide uhere your cfass will p,o« The 
arran[>ements are beinp: made for them to visit Affiliated Food 
'Stores, A1»F and Hoerner, or Little Rock Se^4ge Treatment 
Plant. Assign each student a section of the Urban Encounter * 
rSiide. He is responsible for findint* out that bit of inform- 
. ation and reporting to the class • 
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Worksheet Urban .Encounter Field Trip' 



A Guide for the Envlronioental and 
Economic Analysis of an Enterprise 

Section 1> History & Ovmershlp of the Enterprise 

A. T'Jhen did it originate? IJfiy and hou? 

B. ^Jhy is it located in this community? . 

C. IJhat has been the record of grov/th? Any events of special interest 

D. Is it an individual^ proprietorship, partnership, corporation, 
cooperative, governmental agency, affiliated with enterprises 

else^7here? , / 

E. Are there significant problems or developments relative to 
ownership? 

Se ction 1. Production Activities of the Enterprise 
aT ' ^Jhat goods or services are produced? 

B. ^Jhat natural resources are used 3 and where do t^ey come from? 

C. Ilow many v/orkers are employed, and what skills are reouired. 
OJhat is the annual payroll?) / 

Uhat capital equipment is i^eded. and hpw expensive it it? 
C'Jhat is the amount of capital ^ investment? 
' E.' I'lhat ma'nap:ement and executive skills are required in the 
operation of this enterprise? 

F. In what ways has' automation affected th.e enterprise? 

Are there any significant problems or developments relative 
to the enterprise? * ^ , 

Sejction_3j_ J^rke^ Activities of the Enterprise 

A* 'Jhat is the annual dollar volume of sales? Kow does this compare ' 
• with others in the industry? * ' 
Wiere are pood or services sold? 
Z. Horr are sales, and promotion activities carried out? 

D. Are sales and promotion activities conducted in a manner which, 
while encouraging the purchase and comsumption/uae of t:he,prodtict , 

, also conducive to conservation practices? 

E. Are £here any sip.nlficant problems or developments? 

Section 4> Relationship beti^een the Enterprise and Gover nment 

A. Are th*^re government regulations or restrictions affecting the 
enterprise? If so, wKat' level of, government? (Locals State,' Federal) 

B. ^Tiat services are provided by government to the enterprise? 

C. IJhat taxes (kind and amount) are paid, and hox^ are they determined 

D. l?hat problems exist in this area? Wiat can be done to solvte them? 

Section 5> Re latio nship of the Enterprise to the ^Comm u nity 

• What contributions does the enterprise maice to the community? 

(apart from normal support of government through taxes., etc.^ 

B. , ^^?hat does the community contribute to the enterprise? 

C. Does the enterprise provide leadership and support in the field 
of education? If so, how? 

D. Are there ^y significant deveJLopry>ents or problems relative to 
community relationships? • , 
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Section 6^ . Relationships of the Enterprise to .the Environmenl: 

A* I§ the enterprise operated in such a way as to minimize 
dangers of pollution to the environment? If answer is 
yes list method^ employed. If ansxier ls.no, list ways 
you think the "enteirprise mipht improve its operation in 
\^ • order' to achieve <such a goal* 
' B. IThat^fnet-hods does the enterprise use to dispose of its T^aste 
products? (recycling? washed dovm sei-zer? Pauled as^ay on 
garba<>e trufcks?) * • • 

C. Does this enterprise ^produce or marjcet a product' vrtiich. is re- 
cyclable? If the answer is yes', does the enterprise have a 
recycling facility in this community? "^State? 
If the enterprise offers recycling does -it make the gathering 
and turning in of'th^ recycling materials easy? Is a ^ood * 
' incenj^ive price offered for the used material? 
E. Does the enterprise have a. i^cod market outlet for the, recycled 
- goods? " 

Section 7'/ Econom ic In t erde^endjen c e ^jyJ^^ Fu t urje^ o f the 

Enterprise ^ ^ * > , 

' A. !'Jh^t is projected for production* and marketing activities in the 
future? * • ' 

B. IJhat are the future resource needs (labor, capital, natural 
resources, management)? Are employment opportunities bright? 

C. To V7hat extent will the groi^th of the community's over-all 
K _ economy ijifluence the growth and welfare of the enterprise, 

^aud vise7versa? 

D. Wliat step^ can be talcen to improve the growth prospects for both 
the enterprise and the entire community , should such growth be 
deemed desirable? * ^ 

E* To TThat extent will growth and prosperity for the national 
economy influence the enterprise? 



■ % 
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LITTLE R0CK PUBLIC SCHOOLS ' • * 

ETVIRQWIRTTAL EDUCATIOf^ PROJECT . 
- " " FIELD TRIPS . . 

1. Ho students will be allowed to participate In an off-campus educational 
field trip until he has returned to this teacher a Field Trip Permission * 
Form s.igned by his parent or guardian. This sipned statement should give 
the pajent^s pemissior. for this child to go on the trip and absolve the 
school and the bojfided bus carrier^ oT any responsibility regardinj^ accidents 
?»htch m^y occur to ^ the child while on the ti;ip. ^ 

2. The students mu3t participate in all planned activities* 



-Cut along this line- 

W 



( This section to be retur:ned to classroom teacher) 

> 

Little Rock Public Schools 
Environmental Education Project 
Field Trip Permission Form 

An educational field trip is planned for your child's class or ^roup to 

visit on 



?^onth* Day Yeaj^.^^ 



e pupils will be transported by bonded bus carriers- 




I,\^s the parent of legal guardian, give permission for 

(Pupil's Name) 

to go on this educational field trip and understand that by doing so I 
absolve the school and the bpnded bi^s carrier, of any responsibility re- 
garding accidents which may occur to the child while on the trip. 

•1 



^ (Signature) 
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FIELD TRIP^i?pSTER 

Field Trip Date 

School Teacher 

Students Talcinp Trip 



1. . 26. 

2. ^ .27. 

3. 28. 

4; 29. 

5. [ 30. 

6. . 31. 

7. 32. 

8. 33. 



9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 



34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
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APPEIIDIX 
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Name ~ Date 



'School Teacher 
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Pre-Test • Eleventh Grade Environmental ^ Education Unit 

■Directions. Write your answers In the correct space on the ansuer sheet. 
DO NOT URITE ON ME TEST. 

Part A FiUltlPle Choice . 

1. About what petcefit'of ^the typical household garbage consist of paper 
products? A. 50% b.' 10% a' 25% d. 75%. 

2. One of the most serious water -pollution problems facing us today Is 

a. oil sollls from tankers and off shore drilling. 

b. the use of pesticides by farmers. 

c. silt pollution. 

d. thermal pollution. 

3. The largest source of solid waste is 

' "a. household wa^te. c. farm and feedlot waste, 

b. lndLj3trial sources: d. roadside litter. 

I 

4. Supplying the wants and needs of mankind by jneans of tools and machines 
Instaad of doing things by hand is knoxm as V 

a . domes tic production . c . urbanization * ^ 

b . technology d. industrialization. 

5. Ilaking large numbers of things in a short spiace of time by tisiitg 
Standardized parts is knox^ as 

I a. mass production. c. efficiency production. 

, b. standardization. d. recycling. 

6. In 1850 the amount of work done by man and animals was 65%. TodaV* the 
amount of work done by man and animal is 

a. 65% b. 80% c. 2% d. 47% 

7. The total dollar value of all goods and services produced during a 
given'period is referred to as the 

a. balance of payment^. 

b. Gross National Product. 
>^ational Debt. 

d. Economic index. 

8. The process by which machines that control their own operations with 
little or no human help is called 

a. maas production. c. - automation. 

b. standardization. d. mechanization. 

9. One of the reasons why the U. S. became an industrial nation is its 

a. natural resources c good transportation. 

b. larp^e population d. type of government. 
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10* Ifliich of the following is an' example of an environmental problem- j- 
cteated by technology? * • ^ 

a* food shortage* ^ . c» sewage treatment 

b» increase in A^ildlife . d. energy crisis 

11. Net" migration refers to * 

a. emigration subtracted from the immlgraticn. ♦ • , " 

b. immigration subtracted from, the emigration. 

c. • death rate subtracted from the immigration. 
" d. birth rate subtracted from the death rate. 

12. ZPG is a(n) * . . . * ' 

a. government environmental organization* 

b. organization dealing with population problems. 

c. pesticides . ' . ' 

d. common pollutant in water. 

13. In 1790 few pioneers lived outside the- orginal 13 states. By 1970, the 
most heavily populated area was California. This is, explained by . 

a. an affluent society. 

b. a westward movement in population. \ 

c. the GNP 

d. higher immigration on the V7est coast. • 

lA. The study of water and its movement is called 

a. ecote'^ X oceanography. 

b. meteorology. d. hydrology. 



According to the recent reports, which of the following Arkansas 
Indus tries^'are the greatest polluters? 



15. 

great€ 

a. * electrical equipment and supplies. 

b. printing and publishing^ 

c. X700*d and paper products. 

d. , furniture and fixtures. 

16. Temperature inversions contribute to * 

a. V7ater pollution. ^ c. solid v/aste pollution. 

,b. air pollution. . d. noise ^ pollution. 

17. The greatest contributor to water pollution is 

a. ' desalination. ' c. cars. * 

b. agriculture. - d. industry. 

18. In thev^ighteenth century a majority of the cplonists earned their living 

by - 

a. farming , * c. manufacturing. 

b. trading among the colonies, d. exportin,^ and importing t 

19. %ich source of porrer had the greatest influence during most of the 
nineteenth, century? 

a. electricity ^ c. jet engine 

► gasoline engine d. steam engine 
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20. The amazing grwth of cities in the latter half of the 1800 *s vjas the 
result of all the follov/ing except the f 

a. discovery of new sources of pox/er. 

b. application of new inventions and processes* 

c. invention of the automobile. 

d. expansion of transportation and communication* 

" 21. The trend toward urbaniisatioti means 

a. the movement of people from rur^l areas into the cities. 

b. the movement of people aWay from cities and into the. suburbs, 

c. the movement toward the frontier area*. 

d. none of these. ^ 

22. In the early yeara of, the t^/entieth century, ^American productivity was 
increased through the use of 

a. the assembly line. ' c. efficiency engineering. 

b. n£:w sources of- povjer. d. all of these. 

23. Kore than 50% of the population of ' the United States lived in cities by 
y the year 

a. 1890. b. 1900. c. 1910. • d. 1920. 

24. By 1970 people living on farms were approximately v/hat percent of the 
poDulatioa? ^ 

" a. 40% b. 20% c. 10% d. 6? . 

25. The factors contributing to the nation's economic groi^th and abundance 
include all the following except 

a. natural resources. c. unemployment. 

b. the transportation system, d. scientific development. 

26. In the early 1970 's the population of the United States was about 
' ^ a. 100 million. c. - 210 million. 

b. 150 million. d. 310 million. 

27* All of the following are problems of urban areas except 

a. „underpopulation. ^ c. slums. 

b. traffic congestion. d. pollution. ^ 

28. ' The people who make a study of population trends are called 

a. demographers. c. anthropoloj>ists 

b. geographers. • d. techiiplogists . 

29. By the early 1970*s the gap bett^een the rich, industrialized' countries 
and the poor, underdeveloped nations 

a. was closing because of American foreign aid. 

b. was closing because of the spread of advanced technology. 

c. was closing because of the mass miedia. 

d. was becoming steadily wider and deeper. 

30. IJhich of the follovring methods is used to dispose of solid Xi7a8te in 
\ Uttle Rock? 

\ ; a. ' city dump c. incinerator 

b. sanitary land fill d. recycling - 
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31* ^That does the word particulate mean? 

a» that matter is made up of small particles* 

b. to separate something into its component parts. ' 

c* a type of filter used in Xi^ater purification. 

d. a type of air pollutant. 

32. The goal of pollution studies is to help 
* ^ a. increase pollution. 

b.. eliminate pollution* 
' c. substitute one kind of pollution for another* 
d. bring pollution within tolerable levels. 

33. Concern about air pollution has increased because 

a. the natural processes that purified the air haye been destroyed. 

b. mankind pollutes the air faster than nature can purify it. 

c. buildings obstruct the winds which formerly mixed the air. 

d. the amount of air upon the e^rth is decreasing. 

34. The ideal water-purifying system . 

a. leaves no impurities in water. 

b. returns water fit for further use. 

c. removes all suspended solids. ' ^ 

d. uses no chemical purification. 

^ 35. T'Thich is the greatest source of air pollution? 

a. internal combustion engines, 
b ♦ electric pox/er .plants . 

c. industrial manufacturing plants. 

d. chemical manufacturing plants. * - 

36. If the birth rate in a population is above the death rate, the population 
will 

' a. get smaller c. reamin the same. 

b. get larger d. flucuate. 

Part B r True or False . Write True or false in the blanks on the ansx^7er 

sheet. Do not use T or F or -f or 

37. The most serious pollution problems began ih th^ U.S. after World War II. 

38. All technological developments may be considered bad because they create 
environmental problems. 

39. More trained technical personnel will lead to the solution of some of 
the problems created by technology. 

40. As early as 1798 Thomas Malthus pointed out the danger in the rapid 
increase in the tjorld's population. 

41. Photochemical smog is the haze create^d by the huge' photographic developers 
such 'as Kodak. 

42. Effluent is the term 'used to describe, the American Society • 
^ - - 74 - , . ' 

* 00076 * 



* 



I 



43* Pollution is confined primarily to the Western Word J. 

44 • Since oil floats on top of water, an oil spill mainly damages the ^ 
organisms such as v7atef birds which live on the surface or shore. 

45* A sanitarian is one who is conce.nied about the scientific management of . 
v;aste disposal. 

46. One of the most .important factors in determining* the optimum population 
' ' of a country is the quality and quantity of its natural' resources. 

' . . . • * 

, 47. Most of the pollutants that man nuts into the atmosphere' are the results 

of the burning of fossil fuels. - . , . ' 

48. -On a clear and still night, an inversion will typically develop; 

49. If the pollution load is low and the poll'utants are easily 'biodegradable, . 
' running vrater will purify itself. 

50. Secondary treatment of sei^age is largely mechanical rather than chemical 
or biological. 

* * 

51. In view of the impending fuel Scarcity, it makes 'more ecological sense 
to reuse glass containers than to ^reak them up for remanuf acture* 

52. In today's v7orld, groups and nations with large populations are assured of 
a power advantage over those witlK smaller populations. 

53. It is commonly felt today that incr^^ed spending on pollution prevention 

will cost far less than the value of the resulting reduction in damage ^ 
costs from pollution. . ^ 

5/». If we look hard enough, vre can almost alx-rays find a techno Ig^ical ' ^ ' \i 

solution to our ecological problems. 
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NfflDe - Date 

^ Teacher i 

; ^ 

Post Teat: Eleventh Grade Env irocaeatal Educatloo Unit 

" X j ■ 

Directions; Write ycmr ansvars in the correct space on th^ enswer sheet. 
DO NOT UniTB ON THE TEST. 

Part A - l&iltiple feoice . • . • 

•1. /-bout xThat percent o£ the typical household garhags consist of paper 
products? a; 50% b-. 10% C. 25% '75%- 

2; One of the most acrious water pollution problems facing us todr.7 is 

a. , oil spills-, from tankers and off shore ^drilling. 

b. the use of pssticides by fernisrs. 

c. ailt pollution.'? 
d> thermal pollutisn. 

3. The largest source of solid waste ia 

6, househol^l waste. c. farm and feedlot waotc. 

b. industrial sources? d. roadside litter • 

4* Supp.lyincc the waists and nseds of mankind byax^ana of tools and machines 
instead of doing things by hand- is known as , ^ 

a, doitisstic production. , c. 'urbanization 

b. technology * -d. industrialls^ation* 

5. ' JIaking Isrga^nuTubers of things in a short space of time by asiiTg 
Btciidardized parts is' knoifn as ' ; 

a* m^:ss praductioja. c. efficiency production. ^ 

b. str^ndardization. d. recycling, 

6* In 1850 the araount of work done by ic^n^nd anitcals was 652. Today the 
amount of work done by man and animal is 
a. 65% l>. 80% c. 47% 

^ 7, The total dollar value of all goods ^nd services produced during a 
given period is referred to as the 

a. balance of payments. 

b. Gross National Product. 

d. .^rational Debt. / 
^ 'd. Economic indent. 

8. The process by vjhich machines that control their own operations with 
little or no human help is called 
' a. mass production. c. automation. 

b. . standarxiisation. d. mechanization. 

One of the reasons why the U. S. becaiiie an industrial nation is its 

a. natural resources- c. .good transportation. 

b. large population d. "type of govem»nent. - 

<d ■ - ,1 ' 
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• .il i 0 V ch>-.. follcvTing is an er.Bzi?xe of an envlroxnDsntal problem ' 
created by technology? 

a. food shortage. c. ecvage treatment 

b. incresce in wildlife energy crlais 

11 • Ket migration refers to ' • . ^ 

a. eiaigraticn stibtracted froia the iamigration. 

b. iinodlgr^ation subtracted from the ^eislgration. 

c. death' rate subtracted frora the irnaigratiou, 

d. birth rate subtracted from the death rate. 

12. 'ZPG is a(n) 

a. govemnsnt environmental organizatl.^n . 

' b . organization dealing with populsticn problecis. 

c. pesticides. 

d. . coannoa pollutant in water. 

13 In 1790 fei^ pioneers lived outside the orglnai 13 states. By .1970, the 
: oLt heavSy^opulated area wae Califpixia. TKi. ia explained by 

a. en affluent society. . 

b. a wsGt-vard jsovcnsent in population. ^ . 

c. the GN? . 

' d. higher irarLtgration on the west coast. 

14 Tns etudy of water and its movsaent is celled 

a. ecology ocaancsraphy. 

b. ineteoarolcgy. d. hydrology. 

15. ■ According to the recent reports, which of the following Arkansas 

Industries are the greatest polluters? 

a. electrical equipment and supplied. 

b. printing and publishing, ' • 

c. wood and paper products. 

d. " famiturs and fixtures. , ' * 

16. Tenper&ture Inversions contribute to „ ^ 

a. water pollution. c. solid wasts pollution. 

;b.. air pollution. d. noise pollution. 

17. The greatest co;atribut«(r~t^ water pollution 'Is 

.a. dscsllnatlon, / c. cars. 

. 'b. agriculture. / industry. 

18. In the eighteenth centur^_a,majonty cf tbs colonists earned their living 

a fanning, ' c. mcnufff-cturlng. / 

b*. trading among the colonies, d. exporting end Intposfiing . / 

19. T^hlch source of pot/er 'Bier the greatest influence during cost of the 
nineteenth century? 

a. electricity c. jet engine • 

b. 'gasoline engine d. steaa engine 
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fZO. The amaadLng grwth of cities in tha lattet half of tJia 1800^9 vas the 
result of all the following except the 
a. • discovery of new sources of pcr^er. 
b» application .of new inventions and processes*" 
^ ' c. invention *of the automobile. 

€::q>ans5.on of transportation and couaauni nation. 

21* Th§ trend toward urbanization means ^ 

a. the ffiovctsent .of people from rural areas into the cities. 

' b. the njovsTnent of people .away from cities and into tfie si^urbs. 

c. the laovemsnt 'tward tlis frontier area. 

d. none of these* 

22. In the early yaars of tha twentieth century, Aiaarican productivity was 
increased through the use of* 

a* the assembly line. c. efficiency engineering. 

b. new sources, of- power. d.« all of these. 

23. Kbre than 5CZ cf ^the population of the United States lived in cities by 
the year . * 

^ 1390. b. 1900. o. 1910. ;d> 1920. 

24. By 1970 people living on fanas were approxlaately what percent of the 
* population? 

a. 402 b, 20% c. lOS d. 6? 

25* The factora contributing to the nation's economic gro^/th and abundance ' 
include ell the foliosring except 

a. natural resources. c^ uneffipioycsent. 

b* the transportation eystem. d. scientific 'developTaent. 

26. In the ^arly 1970 's the population of the United Stat^ss wa3 about 

a. 100 million. c, 210 siillion. . y 

b. 150 million. . d. 310 ailllon. t , 

27. ' ' AJLI of the following are problesis of ijxban areas except 
^ a. underpopulation. c. slums. - 

^b. traffic congestion. - d. pollution* 
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28. Tiie ^Gopla who nialce a study of population trends are called 

a. deiaographera . c . anthropologists 

b . geographers ^ d . technologists . 

29. By the early 1970*3^th€ gap between the ridfi^ industrialized' CQusitries 
and the poor, ixnderd^velpped nations . ' 

a. vras closing because of Ajnerican foreign aid. 

b. was closing because of the spread oft advanced technology, 
c* was clpaing because of the mass xaedia* 

d. was becoming steadily wider and deeper. 

30. IThich of the following methods is used to dispose of solid vastQ in 
* Little Rock? -< 

i&: city diimp ^ c. incinerator 

J^.. oafnitary land fill d. recycling 

- 70 
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jI> yhat does the word particulate mean? / 
a. that matter is mde up of small particles • 
V ' * to Gcparate something into its component 'garts. 

a type of filter used in water purification.- 
d. a type of air pollutoat.- ' *. * 

32. OThe goal of pollution studies is to help ' • • ^ 

a. increase pollution. ^ 

b. . eliminate pollution* * ' . ' 
sidistitute one kind of poHutfon for am^ther. , • 

4. bring pollution vjithin tolerable levels. 

33. Coiicem about air pollution has increased because • 

> a. the natural procer??e3 that purified th.e air h^ve been destroyed. 

• b. mankind pollutes the air faster than nctura can purify it. 

I c. buildlnec obstruct the vinds vhich formerly c^Ksd tha air. 

^ d. the amount of air UjXjq the earth is ^decrefiglns. 

r 

34. The ideal wat?r-purlfyiag systemj • ' . , 

a. leaves no inrpurities in '^ater* 

b. returns water fit for further uoe. ^ ' 

c. removes all suspended solids ^. * < 

d. uses no chenicai purification. ^ 

35. TJhich is the greatest source of air pollutiou? 

a« internal combu^tiop engines;* , * - ' • 

b. e3.cctric po^/er plants. 

c. Industrial manufacturing plants. , ' 

d. chemical manufacturing plants. - ^ 

36. If the birth rate in a population is above the death rata, the pc?u3.ation 
\rill ' ' 

a. get srnr.ller . c* reamin the sCTe. 

|>1 get larger d. flucuate. » » V-^, 

Part 3 r True ' cr False / Write Truo or f alse^ in^ the blanks on the answer 

. ""^ sheet. Co not Asc T or P or -h or r-, - , 

37. . The most serious pollution problems began Ift the IT.S. ^fter World Wo.r II. 

^ . - • ^ 
38» All technologiciil developments may be considered bad bacav^e they create 
' environsental pi^obleM • * . 

30. More trained t^^hnical personnel will lead to the solution of some of 
the problems created by technology. ' ^ ^ 

40. As early ^s 1793 Thoans ?tal thus pointed^ out tha danger i,n the rapid ' 
Increase in t)ie uprld's population. 

41. Photochemical smog is the haze created by the huge photographic devslopcfo 
such as Kodalc, ' ' * . ^ , ' - , 

42. Effluent is the term used to describe the American Socjlety. 

erJc ' ; . , • ■ : ^ 



.* . ■•43. Pollution is confined primarily to the Western. World. , 

' ' 4A. Since oil floats on top of water,. £S3 oil spill cainly dsnagea the 
organisins such" 'as water birds x^hich live on the shrface or shojre^. 

A5. A sanitarian is one x^ho'is concerned about the scientific 'Banageiacmt^ 
waste disposal. ' ' - 

46. One of the most Inportant factors 4nVdetenii*nins the op tiiaoni population 
. of a country is the quality and qukotity of It^ natural resources. 

• 47. Most of the^'pollutsrits that tnan puts Into the atmosphere are the results 
^ ■ o'f the bifrdng of fossil fuel's . . i ■ 

48. On a "dear and^ll night; an inversion vill typically develop. 

•■ 49. l€ the pollution load is low and the pollutants are esaily biodegradabls, . " 
running water will purify itself. ^ 

50. Secondary treatment of sa/age is largely -Mechanical rathev' t!ian cheoical 
or biological. , " ' , 

51. * In view>of the impending fuel Scarcity, it make/? n«r3 ecological 3enae- . 
. ^ .to reuse glass containers than to break the6 up for remanufacture. 

52. - In today's world, groups and nations wltW lar-e populaflons ore assured of 

a Rower advantage over tlicee with smaller pcpulations. 

/ ■ . 53-* It is coimnonly felt today that increased spending on pollution prevention 
/ ' . > will cost faz le-s than the value of the resiilting reduction in damage 

/ costs from pollution. 

.■I . , ^ 

/ 54, If wG l^k hard, enough, we can alaiost aKws fln^ a. techno logical 

• / ' . ^ solution to our ecological problems. ^ 

Part C: CpW-lstion - Discuseion. Answer the follo-rrfng tv/o questions on the back 
of your answer sheet. 

'55". Give five envlroaiSental probleas' that esist in Little Rock; Give at .least 
one example and one possible solation for each oae.^ ^ 

56. List and describe eight careers related to the environnent. 

.. ' ' , •» - . . . 
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S. Environm^iital, Problems 






E 

r 


levetith Grade Ainerican History 










Pre-Test- & Post 


Test/Key 




- 

a 


19. 


d 


37. 




2* 


b 


20* 


c 

♦ 


38. 




; ' 3. 


'C 




a 


3^.'. 




b 


22. 


• d 


40 . : 


' True 


5- 


a 


23. 
/ 


d 


41. 


False 


6. 


c 


24. 


d 


427 


False 


1\ 


b 


25. 


c 


43. 


False . 




c - 


26, 


c 


'44. 


False 




/ 


27.- 


a 


*45. 


Faflse 


10* 


d 




a 


. 46. 




' .11 • 


a 


29. 


d 


47'. 


True ^ . 


12.. 


c 


30. 


b 


48. 


True 


13. 


b 


31. 


d 


49. 


TJrue ^> 


14* 


d 


32.. 


d 


50. 


False 


is. 


c 


- 33. 


b 


. 51. 


True ^ 


.16. ■ 




^' 






False 


17. 


d 


.35/ 


a 


; '53. 


True 


18. 

/ 




. 36. 


b 


. / 54. 


^alse^ 
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Name - Date 



-Sclfool , Teacher 

^ 

f * 

Answer Sheet : Pretest and Post Test 

' ^ • Environmental Education Unit ; Grade 11 

The answers for parts A and B on the Pre-test and Post Test, are the same, 
Ho answers are given for Part 'C of the Post Test since there vrLll be a wide 
variation .of answers from class to class. 

Part B . 

1. • ' 19. ■ 36/ . • '• 

2- ■ 20. . 37. 



3. 21. 38. 

4. ^ 22. 39. 

5. _^ 23. 40. 

6. 24. , 41. 

7. _^ 25. 42. 

8. - 26. _____ 43. 

9. I . ^ 27. / 44. 

.10. 28. 45. 

11. ' 29. 46.. 

12. ^ 30. 4^. 

.13. ^ •■ 31. 48. 

14. ' 32. ^ 49. 

-*> ■ . . 

'15. ' " 33. 1_ " 50. 

♦ 

16-. . 34. 51. 

17. ' . 35. ' 52. 

•18. ■ . ■ 53. 

" . - -52 - _ .. 




TALLEY SHEET- PRE-TEST AND POST SCORES 



ELEVENTH GRADE AMERICAN HISTORY 



SCHOOL 



NUMBER OF STUDENTS IN CLASS 



TEACHER 
DATE 
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PRE-- TEST 
S^ORE 


-4 POST TEST SCOPES 


PARTS 
A & B 


VAV T r. 


PROBLEIIS 


SOLUTIONS 


CAREERS 


i 

1. 
























3: 




















< 




5. 












6. 












7. 






• 






8. 






■ 






9. 












10. 












11. 












12. 












13. ■ ' ' 












U. 












15. 












16. 












17. 










i 
1 

4 


18i ■ 










i 

1 


19. 










t 
1 


20. 










1 



gr^de biology. 
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School 



Teacher 



Date 
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STUDENT EVALUATrO?7 
ETWIRpmtF^AL EDUCATIOI^ U^TIT 
ELEVEIITH GRADE AIIERICA'T HISTORY 

A. Overall Propram ' ' ' * 

1. Did you enjoy studying this unit? 

2* Do you feel that the unit was T70i:thwhile? 

3. Do you feel that you nou more about your 
environment and its problems tban vou dlH bcfuie 
studying the unit? ^ 

*^ . ' 

4. Did you increase your desire tb want t<!rhelp in 
tyi:ing to improve your envir:onment? 

5. Did you learn about some actual ways that you 
can -help in improving your environment? 

^ 6. Would you like to study another unit about the 
environment in one of your classes next year? . 
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Activities - to what extent did you find the following acj;irvities 
interesting? 



Veryo 

Interestinp: Interesting Dull 



Classroom Activities * 

Kedwood Controversy Game 

Group Research - 

Class Presentations on Group 
Research 

Careers Day Conference 

Films and Filmstrips 



/ 
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Field Trip Activities : 
Orientation before trip 
Site'Vlsit(s) 
Field Trip Worksheet 
Follov7-in5 Activities 



Very 

Interesting - Interes,ting 



Dull 



ta^rlals - Rate the following according to the amount of help they 
were to 70U in learning the material in the unit. , ^ 



Classroom * 

Redt^ood Controversy Game 
Group Research 

Class Presentations on Group 

Research 
Careers Day Conference 
Films and Films trips 
Resource Materials 
(Books, pamphlets, . 
articles, etc.) 



Very 
Helpful 



Helpful 



Little or 
No Help 



Field Trip : 



" Orientation trfefore- trip 
Site VlsltJ^) 
Field Trip Worksheet" 
Follov7-xjp Activities 

SuRpestfons for Improvements ; ^ 
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School \ Date 

. TEACHER EVALUATION 
ENVIRONhgNTAL EDUCATtON milT 
ELEVENTH GRADE AMERICAN HISTORY 

A. Overall Program 

1. Do you feel that the unit yas effective 
in your class? 

2. Did the activities used in the unit adequately 
cover the major^ concepts? 

3. Were the objoofiveo lolcvant to tho ronccpt^- 
and the activities in the unit? 

4. Were the objectives realistic? ^- 

5. Do you feel that most of these objectives were 
achieved in your qlass? 

6. Was the material used relevant to th§ student 
and his local environment? 

7. * Di-d you have enough- tine for the unit? * - 

Omitting the time factor,\was the- schedule'- easy 
to follow? 1- ^' . I: • ' 

9. Were the resojirjce materials-^ provided adequate? 

/; 10. Were your classroom facilities <adequ5te for. the 
' / activitieis used? " ■ „ 

"^11. Was the teacher's f^ui'de adeauate? 

/ 

12. - Do you feel th4t -your students have become more 

a^-;are of their erjvironment and its problems? 

\ - 

13. Can you see any carry oyer' into the srtudent^s 
" activities outs;^de the classroom"? ' 

14» Has there been any cariy over in other Subjects 
that you teach or that the student's have?, 
V 

15. Do you feel that this unit should be continued 
next year? 
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3» Resource Materials J 



^ Row X70uld you rate the adequacy of the resource materials used 
in ^e unit? If you did not use an item, -write, Did Not Use in blanks 

Content Quantity 

Too 



Not 



Environment 
Population ancj the 

American Youth 
Clean Tpwn' U.S.A. 
Cycles 

People TJho Fight 
' Pollution p 

Films trips 

Beer Can By the 
. Highway ♦ 



Good Fair * Poor finough. Adequate ?Iany 



Reference Material 
Interrelationshop 
Information- Sheet 
, Vocabulary 
Career Tlaterials 

C. Activities 



l\o\'7 would you rate the effectiveness of each of the following 
activities used In the unit? 



Classroom Activities' 



Good 



Fair 



Poor 



RedvTood Controversy Game 

Group Research 

Class Presentation on Group 
Research 



Careers Day Conference 



Field Trip Activities ; 

Orientation 

r^lte Vlsit(s) 

Field Trip Worksheets 

Follox7-Up Activities 

Evaluation : 

P re-Test 

Post Test 

Student Evaluation Form 
Teacher Evaluation Fo 
Common r 9 or Suggest lo 



Good 



Fair 



Poor 
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on Population GrOT*th and the American Future. 
Envlroninent . ' 

The causes of the deterioration of our environment are complex and 
closely bound to the strengths of modern industrial societies' 
affluence, advanced technology, and individualization. This unusual 
' " and dramatic film probes beyond the superficial and rhetoric of 
ecology and asks what trade--offs are we really willing to make to 
preserve our environment. 

Clean Town , U>S.A. o r Cycles \ 

This film shows how Franklin, Ohio is working toward a solution of 
its problems in solid^waste, air pollttion, v/ater pollution by using 
technological development to. its advantage. 

geer Can By the Hi^hwqLy 

In the filmstrip, the discussion starts with „the heer can'and moves into 
a query about the relationship' be tx^een waste and abundance. This leads 
in, the direction of both evnrionmental values and political science. 
Alpng the way, many ideas are added to give roundness to the argument. 

People Uho Fight Pollution , . 

This film deals m±th old careers being reidentified and ^^iven importanc 
because of our environmental plight and new careers emerging as people 
recognize some of the environmental problems .and work toward their 
elimination. 



f 





( 



